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New TAG §$ 





30 DAYS” 
TRIAL @ 


Steam Trap 


with Unique Differential Setting Feature 


ERE is a trap which, by 

virtue of new principles 

applied to superior design 
and more rugged construction, 
will give you better performance 
for less money than you have ever 
invested in steam traps before. 


Never before in the history of 
Thermostatic Steam Trap manu- 
facture has industry been offered 
a trap with the outstanding ele- 
ment of the TAG Differential 
Setting Feature which makes it 
possible to discharge condensate 
at a temperature corresponding to 
a uniform differential pressure 
from 0 to 20 lbs. below the oper- 


C. J. TAGliabue Mfg. Co., I 


Gentlemen: 


Net, F. O. B. Factory. 


Please send us TAG 1” Steam Trap, No. 
30 days we will either return it or accept your invoice at $12, 


ating steam pressure...a_ sure 
guarantee of actual saving of steam 
dollars. 
TAG, with characteristic thor- 
oughness, has included other 
outstanding economies, among 
which are reversible as well as 
renewable Monel seats and discs, 
assuring double life to both of 
these wearing parts. 
You alone can be the judge and 
jury of TAG Steam Trap per- 
formance right on your own steam 
lines... The coupon will bring 
you as many traps as you need 
. FREE for 30 days’ trial! No 
strings attached. Mail it TODAY! 


ark & Nostrand Aves., Brooklyn, N.Y. 


1, for free trial. After 
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.J.TAGLIABUE MFG. CO. 


PARK AND NOSTRAND AVES., BROOKLYN, N.Y. 
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STRENGTH! 
PRECISION! 
BALANCE! 


The stand of Microscope 
GS, the latest B & L labora- 
tory model, is heavily con- 
structed, finely balanced and 
beautifully proportioned. It 
adds to the Bausch & Lomb 
line an instrument to suit 
the personal preference of 
those who like a somewhat 
sturdier microscope that can 
be easily manipulated and 
moved about. 











The arm, which forms a graceful, sweeping arc, joins the base just at the 
correct point of balance for maximum stability. The microscope is in 
proper balance at any angle between the vertical and horizontal. The 
long, straight toes of the base furnish a foundation upon which the in- 
strument sets firmly and squarely. Every detail of design calls attention 
to its stability and sturdiness. 


The optical equipment is the same as that of other B & L Laboratory 
microscopes. 






BAUSCH & LOMB OPTICAL CO. Ga 
615 St. Paul Street « » Rochester, N. Y. atcha 


OPTICAL SCIENCE 





BAUSCH 
LOMB | 











Te LSE SASSER i yin eo ev =m ERS ya Sa USS 
Makers of Orthogon Eyeglass Lenses for Better Vision 














When writing to the above company, please mention INSTRUMENTS 
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KILOWATTS 


: POLYPHASE 


Oe ETRE NEDSS Heveteteeees 


WESTON MINIATURE 
CONTROL UNITS 


featuring the new small size 
Weston Rectangular Instruments 


The new Weston Miniature Control Units using the new small size 
Weston Rectangular Instruments have been developed to meet the 
trend of modern switchboard design towards smaller control boards. 


The Weston Miniature Control Units may be used with either A.C. 
or D.C. apparatus. They offer six outstanding advantages: 

1. More compact centralization of control—permitting a single 
operator to control a larger number of circuits. 
Conservation of space. 

Ease of assembling and connecting. 
Flexibility of arrangement. 

Ease of maintenance and repair. 
Reduced installation cost. 


The units consist of vertical steel racks of any required length, 
mounted with the desired instruments. a switch panel and a connecting 
panel. The unit blies are completely wired, ready to bolt to- 
gether into a complete switchboard and connect to the external cir- 
cuits. The units and all parts are standardized as to size and mounting 
and are interchangeable. Any combination of instruments and 
panels may be used. 


OUP wre 





Write for Illustrated 
Descriptive Folder WW 





591 FRELINGHUYSEN AVE. NEWARK, N. J. 


When writing to the above compary, please mention INSTRUMENTS 














July, 1931 


INSTRUMENTS Page 









founded 
on 





Brown Potentiometer 
Catalog No. 1101 
Sent on Request 


More than 


5O 
New Features 
in this 
New Brown 
me citehivacsis 
Pyrometer 





70 Years of 


experience in helping industry 
measure temperature accurately! 


For seventy years The Brown Instrument Com- 
pany has been building temperature measuring 
instruments for industry. All of these years of 
experience are back of the new Brown Potenti- 
ometer Pyrometer. 


There are more than fifty new features in the 
new Brown Potentiometer Pyrometer. Features 
such as the extra long slide wire for greater ac- 
curacy—slide wire and balancing rheostat im- 
mersed in oil for protection against wear and 
corrosion—non-slip driving clutch— humidity 
compensator for chart—extra housing for gal- 
vanometer—interchangeable mounting of cases 
and many others. 


Details of these remarkable advantages are de- 
scribed in Catalog 1101. Write for copy. 


THE BROWN INSTRUMENT COMPANY 
4482 Wayne Ave. Philade!phia, Pa. 


lL. } 
Branches in 22 principal citie 


Brown PoTENTIOMETER PYROMETER 


When writing to the above company, please mention INSTRUMENTS 
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f — ALFRED SUTER 


200 Fifth Ave. New York 







The LOSENHAUSENWERK 
PENDULUM IMPACT 
TESTER 
For: CHARPY or 

BENDING IMPACT 
TESTS 
For: IZOD TESTS 

and for: IMPACT ~ 

TENSILE TESTS ¥ 


Mounted on Sturdy 
Cast Iron Frame 


Illustration Shows a 
120 foot/pound Machine 
E 


We build them up to 
1800 foot/pounds r 














RAWSON MULTIMETERS 


Economical 14 Meters in One 


1 microampere to 1 ampere (1,000,000 mics) 
20 microvolts to 1000 volts 


Just 3 Binding Posts and 1 Selector Switch 


Specially suitable for covering both minimum and maximum readings on 
separate mounted thermocouples in vacuo. 
For High Frequency Work, also with photo cells. y 


RAWSON 
ELECTRICAL INSTRUMENT CO. 


INCORPORATED 1918 
CAMBRIDGE, MASS. 


Branch Office; me og Repremeetatives 
91 Seventh Avenue EARL N. WEBBER 
New York City Daily News Bidg., Chicago, Ill. 


Also Manufacturers of AC or DC Thermal Multimeters, Microammeters, 
Milliammeters and Ammeters, Microvoltmeters, Millivoltmeters, and Voltmeters, 
Cable Testers, Timers, Earth Current-Meters, Fluxmeters, Thermo 
Junctions, Electrostatic Voltmeters, Wattmeters, etc. 


Single Pivot Meters Supplied to Special Order 
Write for bulletins. 





When writing to the above companies, please mention INSTRUMENTS y 
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“) Jewell Announces the Pattern 177 
Industrial A. C. Analyzer 
~aneeeal 

i) 





An instrument of far reaching importance to industry 


Now plant engineers can quickly determine 
motor loads, line voltage, power factor— in fact 
any information they need for maintaining 
highest plant electrical efficiency 


For the first time a convenient all-inclusive 
industrial electrical tester is available 


1 The usual miscellaneou issortment f 
. 





meters is eliminated with the Jewell 
Industrial Analyzer. Its highly developed cir 
cuit provides ranges for testing under all ordi 
ar keene dake. 2 nary plant voltage and current conditior 
complicated system of inter-con- Potentials up to 700 volts, current t 10( 
necting wires is necessary. amperes, and polyphase power to 100 kil 


watts may be measured directly 


9 Only a few simple connections are nece 
» sary to insert the industrial analyzer 
any power circuit The maze of inter-conne 
Ing Wires necessary when individual meter re 
used is eliminated 


There is no temptation to guess at motor 
3 loads if the Jewell Industrial Analyzer 
is available Maximum plant efficiency i 
SEER easily maintained by making simple power 
tests with the Jewell Industrial Analyzer 








The Jewell Pattern 177 Industrial 
mede by ‘many tepanie ime: 4A. simple’ switching. system allows the 
ments. The only connections nec- s power conditions of any usual industrial 
essary are those direct to the con- circuit to be read. Simple switching arrange 
trol box. ments allow measurement of voltage, current 


and power without any interruption of service 


Jewell Electrical Instrument Co., 1650 Walnut Street, Chicago, Ill. 


5 | 31 YEARS MAKING GOOD INSTRUMENTS ‘a 


When writing to the above company, please mention INSTRUMENTS 
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Leads Corrode | 


But Accuracy Remains 
with |) POTENTIOMETER PYROMETERS 


may 




























Actual width of the 
L& N chart is 


97% inches 





*‘LECTRICAL resistance changes 
anywhere along the leads do not 


affect the accuracy of L&N Poten- 
Wires may corrode at uninsulated 


vary at terminals and switches 
a deadline of 


tiometer Pyrometers. 
points or contacts may 
vet if there 1s contact, readings stay within 
3° in LOOO®. 

And this is but 
Potentiometer* Pyrometer is 
potentiometer method of m« 
ancing the unknown thermocouple millivoltage against a 
known millivoltage from the instrument—is at once the 
reliable in industry. 

Pyrometers is the 


one of the ways in which the L&N 
trouble-proof. This null 
asuring temperatures—bal- 





most accurate and 

Back of L & N_ Potentiometer 
knowledge and experience gained from thousands of in- 
stallations in thousands of plants. 





L&N Catalog 84-I lists L& N Poten- 
tiometer Pyrometers for automatic 
temperature control. Catalog 87-1 
lists them for recording and for indicat- 
ing. Special bulletins outline their ap- | \- 
plication to various industries. ' - 





e 





lo the advantages of L&N 


* Informalion a 
l request, 


Potentiometers will be seni on 








LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE PHILADELPHIA, PA. 


—— LEEDS & NORTHRUP 


Los Angeles San Francisco 











P-207 Cleveland Chicago Houston 
Different Pyrometers—The Most Accurate Pyrometers In Industry 
For Indicating, for Recording and for Controlling Automatically 

ny, please mention INSTRUMENTS 
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BURGESS-PARR 


LABORATORY APPARATUS 


is built to assure 


SPEED, ACCURACY and SIMPLICITY 
in Your Laboratory Work 



































SULFUR BOMBS 


TURBIDIMETER ADIABATIC CALORIMETER 


_~ Burgess-Parr Laboratory Apparatus is created and 
built to add speed, accuracy and simplicity in the labora- 
tory through reducing the cost of laboratory analyses. 

The Turbidimeter, many of which are in daily use for deter- 
mining sulfates by the turbidimetric method, can be operated 
by individuals not trained in analytical chemistry. Write for 
Bulletin No. E 8. 

The Sulfur Bombs, both electric and flame ignition types, 
are proving very popular for the determination of sulfur in 
fuels, foodstuffs, rubber compounds, organic carbons in soils 
and halogens inorganiccompounds. Write for Bulletin No. E10. 

Burgess-Parr Calorimeters are well known in scientific 
circles for their accuracy, in speedy and simple B.T.U. deter- 
mination. Write for Bulletin No. E 14. 


Bulletins describing any of the above three instruments 
will be promptly sent you. Specify Bulletin Number. 


BURGESS-PARR COMPANY 


DIVISION OF C.F BURGESS LABORATORIES INC. 
Ill WEST MONRAGE STREET 
CHICAGA, ILLINAIS 











When writing to the above company, please mention INSTRUMENTS 
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EDITORIAL COMMENT 








Impressions of a Great Exposition 


ACK from Chicago after attending the first international instrument 

show held in this country, we find it impossible to convey in mere 
words some of the impressions which this assembly of scientific and com 
mercial equipment made on an interested beholder. 

In this issue we give a brief and plain report of the exhibits as we saw 
them, one by one. But as we go to press we lack the time to synthetize 
the entire spectacle and distill the essence thereof. Nevertheless, one 
conclusion thrusts itself on our mind. It is the futility of attempting to 
define the territory of testing instruments. With praiseworthy intentions, 
the A. S. T. M. restricted the exhibits to “apparatus, equipment and 
machines used in the testing of materials... This was meant to keep out 
obviously unrelated products; and it succeeded admirably in holding the 
great symphony to the keynote. But any visitor who came with the idea 
that because he was interested and experienced in testing he ‘knew in 
advance what it was all about” had that idea knocked out of his head promp 
tly—and most pleasantly! The managing editor of this publication cheer 
fully admits that he was wonderstruck; and he saw older and more ex 
perienced specialists, struck off their guard by unexpected triumphs of 
designing skill, staring and staring like little boys. 

One often hears the remark that nowadays there is no such specialist as 
an electrician, a chemist, a mechanician, a biologist, an astrophysicist or a 
seismologist. The same applies to the field of testing instruments, in which 
the only rigid boundary is that of the A. S. T. M.'s officially published 
tests. But even this line cannot define testing machines and instruments. 
This field has expanded and is expanding almost as fast as the Einstein 
school of cosmologists aver that the universe is expanding! 


-— ee 


INSTRUMENTS EMPLOYMENT SERVICE 


No charge for insertion of notices, which should be addressed to Instruments Employment 
Service, 3619 Forbes Street, Pittsburgh, Pa., should be written tersely and must be received 
by the 25th of the month. In replying, put identification number on both envelope and letter 


MEN AVAILABLE 


INSTRUMENT MAKER: 7 years experimental laboratory of electrical company. J-1 

INSTRUMENT MAKER: 31% years experimental laboratory of lamp company; 2 years 
experimental laboratory of electrical company. J-2. 

PYROMETER MAN: Graduate Pennsylvania State College. Had charge of pyrometer 
calibration laboratory in plant with 1100 pyrometers. J-3 

METALLURGIST: 1% years University of Pennsylvania; 7 years night school Carnegie 
Institute of Technology. 2 years steel plant analyst; 714 years plant metallurgist in foun- 
dry. Can read German, Polish, Bohemian and Russian. J-4. 

METALLURGIST: Graduate University of Pittsburgh; 5 years steel plant metallurgist; 
6 years sales metallurgist; 3 years metallurgist automotive plant. J-5. 

ELECTRICAL ENGINEER: Graduate Charlottenburg Technische Hochschule; 8 years 
research engineer with chemical company; 4 years steel plant electrical engineer; can 
read German, French, Spanish and Italian. J-6. 

METALLURGICAL ENGINEER: Graduate University of Cincinnati, M. S. Carnegie 
Institute of Technology; research metallurgist steel plant 4 years; development engineer 
instrument company 11% years. J-7. 
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INSTRUMENTS BOOK SHELF 


The books reviewed in this section can be supplied by the Instruments Publishing Company 








APPLICATIONS OF INTERFEROMETRY. By W. Ewart Williams. E. P. Dutton 
& Co. New York, 1931. Cloth, 104 pages. Price 85 cents. 









STAUDRUCKMESSUNG BeI PULSIERENDEN STOFFSTROMEN. By Gustav Sauer. 
Verlag Wilhelm Knapp, Halle, 1931. Paper, 512x814 inches, 72 pages. 


Price 4. R.M. 





Die OptiscHEeN INstTRUMENTE. Moritz von Rohr, Fourth Edition. Julius 
Springer, Berlin, 1930. Paper, 514x8%4 inches, 130 pages. Price, 


5.70 R.M. 
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UeBer DIE ENTWICKLUNG DER THEORIE DER OPTISCHEN INSTRUMENTE SEIT 
ABBE. H. Boegehold. Sonderabdruck aus Band VIII, “Ergebnisse der 
exakten Naturwissenschaften.” Julius Springer, Berlin, 1929. Cloth, 
6x9!4 inches, 146 pages. Price, 39.60 R.M. 
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View down Aisle A looking toward entrance 


First Exhibit of Testing Apparatus 


and Machines 
Richard Rimbach 


HE first national exhibit of testing apparatus and machines took place 

recently, when the Exhibit of Testing Apparatus and Machines was 
held in conjunction with the Thirty fourth Annual Meeting of the Ameri 
can Society for Testing Materials at the Stevens Hotel, Chicago, June 
22-26, 1931. A record attendance of almost 1,500 members and visitors 
was the result. 

Twenty-seven instrument manufacturers, five A.S.T.M. committees 
and five company research laboratories, as well as government bureaus 
and a university laboratory, maintained displays in the exhibition hall, 
showing practically every type of testing equipment and apparatus employed 
in all industries. 

A wide variety of instruments and apparatus was exhibited in which 
improvements and refinements have recently been made. A ‘denied 
account of many of the interesting points of the show follows: 


Physical Testing Machines 


The greatest interest was shown in physical testing machines; ten manufacturers showing 
this class of equipment: 

Baldwin-Southwark Corp. demonstrated their latest model 60,000-lb universal testing 
machine as well as the Wazau Brinell tester, the Foeppl-Pertz damping tester, the Foeppl- 
Heydekamp fatigue tester, Huggenberger tensometers, Whittemore strain gages, Peters 
electric telemeters, Oxweld portable tester, a portable concrete beam tester, the Geiger 
Pi-meter, the Geiger Torsiograph and Lehmann & Michels engine indicators 

Fred S. Carver showed several hand-operated, hydraulic, laboratory presses with accessory 
equipment. These accessories permit the application of the press to many different tests 

J. B. Hayes, Inc. had the following testing machines on display: A Moore extensometer, 
rotating beam testing machine, a repeated torsion, repeated tension machine, and a reversed 
bending machine. In addition this company showed diffraction X-ray apparatus, including 
the spectrograph with universal adjustment of table and pinholes, camera, flat cassettes, 
semi-circular cassettes, wedge cassettes and the oscillating spectrograph 

Morehouse Machine Company exhibited proving rings for checking testing machines as 
well as apparatus for testing the springiness of magnet wire. 
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Riehle Bros. Testing Machine Co. demonstrated their latest development—a precision 
hydraulic universal testing machine. This machine embodies many new and unusual features 

The Shore Instrument and Manufacturing Co. showed the Monotron static constant diame- 
ter hardness indicator and the Scleroscope vertical scale and dial recording hardness testers. 

Steel City Testing Laboratory had a Krause universal testing machine. This machine has 
1 number of novel features. Other equipment displayed comprised a transverse testing 
machine, a power-operated Brinell machine, a new style sheet metal tester and a compression 
tester for concrete cubes 

In the exhibit of Alfred Suter the Losenhausenwerk hydraulic universal testing machine 
and the lathe tool dynamometer created unusual interest. The other items in the exhibit 
included a Charpy impact tester, a high temperature creep testing outfit, a portable Brinell 
tester as well as a large Brinell tester. 

Testing Machines, Inc., showed a wide variety of testing machines for practically all 
materials: Tensile testers for metals, paper, textiles, rubber; Bending testers for wires 





‘eo 
THE KEW Geown 
POTENTIONEFR8 Preomerer 























tin plate, insulating materials, cardboard, linoleum; Standard and portable Brinell testers, 
impact hardness tester, hardness tester for soft rubber, scratch hardness tester for varnish 
films, wire torsion tester. Paper testers including: folding endurance, Schopper-Dalen 
bursting strength, standard micrometers and thickness gages, basis weight and automatic 
scales, freeness tester for pulp and beater stocks, standard tensile, rapid strength and stretch, 
and expansion testers, cardboard, air permeability, ash and bulking, and blotting paper 
tester. Rubber testing apparatus including: detrition tester, rubber abrasion and resiliency 
testers. Impact testers, bursting strength tester for fabrics, etc. 

The Thompson Grinder Co. had an R. R. Moore fatigue testing machine in operation. 


Optical Instruments 


Optical instruments were exhibited by three firms (in addition to J. B. Ha;es mentioned 
above 

Bausch & Lomb Optical Co. had a complete line of metallographic equipment, research 
and wide-field binocular microscopes, a quartz spectrograph, a color comparator and a hydro- 
gen ion colorimeter 

The display of the Gaertner Scientific Corporation, comprised a complete line of spectro- 
graphic instruments, the largest being a Littrow type spectrograph for quantitative analysis 
of metals and alloys. Another type of instrument, which adapts itself to many testing 
problems, was the tape chronograph, a device capable of measuring short intervals of time 
to an unusually high degree of accuracy. The timing is accomplished by comparison with 
an accurate vibrating tuning fork, which has a frequency of 100 vibrations per second. 











——_ 
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The records are made on an especially sensitive moving tape driven by a high speed motor, 
and upon which tracings of the fork are made. The tracings appear in a sine wave-form 
equivalent to 1/100 of a second and in terms of linear measurements about | cm. long, thereby 
offering an easy subdivision for estimating times to 1/1000 of a second. The events, adjacent 
to the time curve, are recorded by especially designed pens operated by electro-magnets 
The complete line of measuring instruments was exhibited, ranging from small micrometer 
slides for quick and rapid measurements of linear dimensions to a very precise type of com 
parators Cathetometers and other vertical measuring devices were presented, permitting 
adaptation to all fields of testing laboratory equipments. Among these was an apparatus 
for determining creep of metals and alloys, which consists of two micrometer microscopes 
movable in the vertical plane, the optical axes of which are placed exactly 2” apart 

E. Leitz, Inc., showed the following: Microscopes for examination of metals, for observa 
tions in polarized light and complete line of other microscopes and accessories. New Differen 
tial Dilatometer. Photomicrographic cameras and accessories. Equipment for ultra micro 
scopic investigations. 


Thermometers and Pyrometers, Oil Testing 


The Brown Instrument Company's exhibit aroused special interest as a result of showing 
their new recording and controlling potentiometer pyrometers. The rest of their exhibit 
covered: indicating pyrometers of all types, recording and integrating flow meters with 
automatic recording planimeters, continuous record liquid level recorder 














View down Aisle B looking toward entrar 


The Precision Thermometer and Instrument Co. had a very interesting display of ther 
mometers. A feature of their exhibit was a case which contained the various thermometers 
referred to in the A.S.T.M. specifications 


Rascher and Betzold displayed thermometers and hydrometers, as well as a recent develop- 
ment of theirs: the S. D. C. Senior model hydrogen ion kit 


Thermometers were also shown by the C. J]. Tagliabue Manufacturing Co. Other items 
in this booth were: Color apparatus including: Union colorimeter, Saybolt chromometer, 
daylight lamp. Thermostatic viscosimeter, with Universal and Furol top. Heppenstall 
moisture meter, for wood, and grain. Burning test apparatus including: Saybolt testing 
lamp, Rather burning test gage, recorder thermometer. Oil and moisture in wax apparatus 
Cloud and pour test apparatus. Carbon residue apparatus, distillation apparatus. Flash 
point equipment including: Pensky Martens tester, Cleveland Open Cup tester, closed 
tester. 


Sieves 
The Newark Wire Cloth Co. showed testing sieves and wire cloth. A 400 mesh wire 
cloth in this exhibit is claimed to be the finest wire cloth ever made 


The W. S. Tyler Co. exhibited: testing sieve shaker complete with sieves and Stop-Rite 
Torsion balance equipped with brass weights. Sample splitters. Standard field sieves 
Miscellaneous samples of wire cloth of various meshes and metals. Set of 12 in. diameter 
coarse mesh testing sieves. 
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Other “Commercial” Exhibits 

Christian Becker, Inc. had various analytical chainomatic balances, and chemical and 
laboratory balances on display 

The Burgess-Parr Co. aroused considerable interest by demonstrations of the Razek- 
Mulder color analyzer and the Burgess acoustimeter. Other apparatus in this booth were: 
calorimeters, the melting-point apparatus and the turbidimeter. 

The Central Scientific Co. showed: Asphalt and creosote oil testing-equipment: _ ball 
and ring apparatus, distillation and dehydration apparatus. Thermostatic water bath. Oil 
testing equipment: carbon residue apparatus, crank case dilution apparatus, gasoline 
distillation apparatus, flash point tester, sulphur apparatus. Laboratory research and testing 
instruments and equipment 

The Consistometer Corp. demonstrated the Stephens mechanical consistometer, an 
instrument for indicating and recording the true lubricating values of oils 

The Emil Greiner Co. showed: Petroleum testing apparatus. Constant temperature 
viscosimeter baths. Herschel friction apparatus. Various colorimeters. Penetrometer, 
improved form. Absolute viscosimeter (Vogel-Ossag). 

The Humboldt Mfg. Co. display covered cement and asphalt testing apparatus: Ductility 
machine, adhesion machine, penetrometers, asphalt briquette and pitch molds. Penetrometer 
and delimeter. Asphalt viscosimeter. Softening point apparatus, flash point tester. Grease 
consistometer and needle. Shear machine for asphalt. Cement molds of all types. Mechani- 
cal cement fineness shaker. Cement consistency and set-time testers. Dureka Testing 
Outfit. Flow table, slump cone. U. S. Standard sieves, screens for field testing 

The Precision Scientific Co. and E. H. Sargent © Co. showed laboratory apparatus and 
equipment. 











Burgess-Parr A. S$. T. M’s own booth 


The Educational Exhibits 


Many of the educational exhibits displayed instruments and apparatus for testing. These 
were developed by companies to carry out work in their research laboratories and for which 
no instruments at present on the market were found suitable. This equipment cannot 
be bought 

The Aluminum Company Research Laboratories had some very interesting testing machine 
for their sections (12.61 kg. load, 1/10” ball); a rivet extensometer for measuring initial 
tensile strain in rivets reading deformation directly to 0.0002”; a three-directional strain 
measuring device for use under water in connection with model dam tests for use in measur- 
ing strains on upstream face of a model dam made of a special rubber compound. This latter 
instrument has jeweled bearings and is used under water, each division represents deformation 
of 0.0025". = 

The A.S.T.M. Committee on Magnetic Analysis demonstrated the Hughes induction 
balance; induction bridge with oscilloscope and galvanometer detectors; apparatus for 
chain testing and continuous testing of razor blade steel; the non-destructive test for 
locations of flaws by using magnetic dust aroused the most interest 

The A.S.T.M. Committee D-18 on Natural Building Stones showed: Core-cutting device 
used in compression tests. Shear punch used in shearing test. Rocker arm developed for 
bearings in flexure tests 

The Bureau of Standards of the City of Los Angeles demonstrated testing machines developed 
and used by them: compressive cement compaction machine (this machine uniformly com- 
pacts mortar for the compressive strength test of cement, variations inherent in hand tamping 
are largely eliminated); Vialog (this device, drawn by a motor car, makes a graphic record 
of unevenness in road surfaces, and counts all irregularities which exceed a specified limit); 
Auto-set (determines initial and final setting time of cement pastes, a large number of samples 
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can be tested without attention from an operator); bituminous mixture extractor (this 
apparatus extracts the bitumen from large sample's of asphaltic concrete); Los Angeles rattler, 
(this device combines abrasion and impact in the testing of rock. The charge consists of iron 
cubes and a graded sample of rock, about 18 minutes are required for the test 

The Bel! Telephone Laboratories, Inc. had a number of very interesting machines in opera- 
tion: a filament wire extensometer (measures the load-deflection rate of very small wire 
such as is used for vacuum tube filaments and light valve ribbons); a compressibility machine 
(permits studying the compressibility of hard rubber, plastics and other products at different 
temperatures. The load applied may be changed for different materials); a pressure indicat 
ing micrometer (measures the thickness of resilient or compressive sheet insulating materials 
under conditions of constant presure. The pressure on the anvils may be changed by varying 
an externally applied load); a reversed bend testing machine (is used to measure the ductility, 














toughness, and resistance to deformation of sheet metals); a sheet metal fatigue machine 
(permits testing 40 specimens of sheet metal of varying thickness simultaneously); a photo 
graphic recording device (for measuring the deviation from parallelism and the flatness of 
telephone transmitter diaphragms). 

The Western Electric Research Laboratories exhibited: the Reed gage for wire diameter 
(electric signal type Reed gage applied to accurate control of size in drawing fine copper 
wire, accuracy within 0.00001”); an optical Reed indicating gage (a comparator embodying 
the Reed gage for precision size blocks and end measurements); a fibre tubing torsion testing 
machine (for applying light torsion loading at a uniform rate to fibre tubing); a paper porosity 
tester (used to determine the porosity of paper 0.0004” thick); a resiliency paper tester (for 
measuring thickness and resiliency of laminated paper washers under various loads); a 
ballistic test set (used for measuring magnetic properties by Rowland ring method. Testing 
fixture eliminates the necessity of winding coils on the test sample). 

The United States Bureau of Standards showed the following instrument developments 
made by them: Tuckerman optical strain gage; an eriometer (for measuring fibre diameter 
by diffraction of light); flexometer (for measuring permanent wrinkeability of fabric by 
measuring the energy required to fold, and the energy recoverable after folding the fabric); 
a furnace for testing compressive strength and deformation of structural materials at high 
temperatures; a portable spark accelerometer; a modified psychrometer; a comparator micro 
scope for comparing bullets, etc.; an inspector's field kit for checking cement testing appa- 
ratus (includes: psychrometers, test balances and weights, test burrette, micrometers and 
calipers, stop and go gages for testing briquet molds, calibration lever for testing tensile 
machine); recommended cement testing apparatus (Vicat apparatus, Gilmore needles, 
graduates, briquet mold, standard 200 mesh sieve, fineness samples, standard Ottawa san 

The Department of Engineering Research, University of Michigan had a very interesting 
exhibit, which contained the following: a creep test machine (for measuring the creep 
characteristics of lead at liquid air temperatures); dynamometer equipment (developed to 
measure the power generated by fractional horse power motors); sound analyzing and 
measuring apparatus (for use in measuring magnitude of the various frequencies composing 
the sound emanating from a machine); a paint spreading machine (for making paint, varnish 
or lacquer films under controlled conditions. Micrometer adjustments control the size of 
opening in the feeder and the height of the feeder from the plate which is usually of glass); 
a mercury contactor (used in connection with heating tests on household radiators); a machine 
for testing the green bond strength of cores; a core permeability test machine; a core crushing 
strength machine. 

The Research Laboratories of the Westinghouse Electric & Manufacturing Co. exhibited: 
a miniature hydraulic testing machine for tension, compression and bending tests having a 
capacity of 60 lbs.; a 3 inch-lb. capacity torsion tester for fine wire; and a miniature fatigue 
tester. 
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Professor Samuel Wilson Parr 
By 


Jackson Burgess 


N May 16th, 1931 Professor Samuel W. Parr, one of the country’s 

leading industrial scientists, and perhaps the most beloved man in 
chemistry, died suddenly at his home in Urbana, Illinois. The accomplish 
ments by which chemists and instrument users know him have been fully 
described by others, and are only briefly stated 
here; but, his rare personality for which he was 
loved by hundreds of students, associates, and 
fellow scientists, is the subject which I want to 
emphasize in this brief and incomplete bio 
graphy. My personal impressions of Dr. Parr 
are best classified by considering him as a 
student, a chemist, an instrument designer, a 
teacher, a boss, and as a friend. 


As a Student 


The records of the University of Illinois show 
that S. W. Parr entered that institution in 1880, 
and received the degree of Bachelor of Science 

recteosor Fert in 1884. While a student there of chemistry 
he not only pursued this chosen field, but was 
also active in collegiate affairs. He was a member of the Varsity baseball 
team in those days before the university athletes were rewarded by the now 
much coveted orange “I,” and many are his friends who remember the 
thrill and pleasure he received when in 1924 the “I”’ was given him, not only 
for his past prowess as a second baseman, but for his continued active 
support of university athletics. In addition, he was editor of the Daily 
Illini, the student newspaper; president of the University Y. M. C. A.; 
president of the Philomathean Literary Society; and, valedictorian of his 
class. Seven years later, when he returned as a teacher, he organized and 
became the leader of the Glee Club, an activity in which he always was 
interested. 





His other recorded accomplishments as a student are the earning of his 
M. S. degree at Cornell University in 1885, and his graduate studies at the 
University of Berlin in 1900, and at the Polytechnikum, Zurich in 1901. 


These recorded days as a student cannot do him justice for throughout 
life he remained a student of his chosen field of chemistry. These un 
recorded studies are evidenced by his contributions to the scientific world, 
and for these accomplishments, and for his success as a teacher, he received 
honorary degrees of Doctor of Science from Lehigh University in 1925 and 
from Illinois College in 1929. 
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As a Chemist 


As an investigator in chemistry, Professor Parr solved many perplexing 
and profound problems, all of which are fully described in his many 
papers published in the chemical journals. One of his earliest accomplish 
ments, the successful use of sodium peroxide for calorimetry and for analyt 
ical purposes in determinations of sulphur, carbon, and halogens in diverse 
materials, formed the nucleus of what is now the Burgess-Parr Company. 


His studies of coal culminated in his proposed classification of coal upon 
a corrected calorimetric basis, a classifying method which is now generally 
accepted, and in the successful coking of Illinois and other coals by the Part 
Mid temperature Carbonization Process, for the development of which the 
Urbana Coke Corporation was organized. There were other achievements 
in his study of coal, many of which are solely credited to him and many more 
of which were inspired by him and developed by his associates. 


A third investigation which has become commercially significant 1s the 
establishment of the cause of caustic embrittlement in boiler plate, and its 
prevention. 


In metallurgy he developed Illium, an alloy originally used for calorim 
eter bombs and in which application it has successfully replaced platinum 
and gold. Much of his work in recent years was in the constant improve 
ment of this alloy to resist severe corrosion, and his success ts established by 
the success of the alloy, which is widely used in the chemical process in 
dustries. 

As an organizer for the promotion of chemical knowledge Professor Part 
is remembered with esteem and gratitude by the American Chemical 
Society, in which he was always active and for which he served as President 
in 1928. 


As an Instrument Designer 


The successful commercialization of the Parr Peroxide Calorimeter, the 
Parr Sulphur Bomb, and the Parr Oxygen Bomb Calorimeter with the 
[Ilium Bomb, is evidence of his ability and prominence as a designer of 
laboratory instruments. In addition, he devised a hydrogen comparison 
gas calorimeter and in recent years he developed a continuous automatic 
recording gas calorimeter. 


As a Teacher 


His official career as a teacher included five years as an instructor at 
Illinois College and thirty-five years as Professor of Applied Chemistry at 
the University of Illinois. An inspiring teacher, he started many of his 
students on the road to success, and the great number of men who remember 
him as the outstanding factor in their curricular work has been impressed 
upon me by the hundreds of his former students I have met and talked with. 
Always there is a story of how he assisted his students in solving thei 
problems, whether those problems were chemical, physical, or purely 
personal. 


Professor Parr’s remarkable ability to inspire his students and to help 
them with their problems kept him always surrounded with younger men 
who wanted to tackle his tasks and work for him. This fortunate circum 
stance now makes it possible for his researches to be continued by men who 
know his methods and who are capable of carrying on. 
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As a Boss 


2 commercial work, Professor Parr was active as the presdient of Burgess 
Parr Company, and as president of the Urbana Coke Corporation, and it 
was in these capacities that I knew him best. As my superior in both of 
these commercial activities, he combined all of his traits as a student, teacher, 
scientist, and friend, not only for the promotion of business matters, but for 
the development of his younger associates. The result of this willingness 
to teach his subordinates the methods of solving technical problems has now 
become a hidden asset to those corporations which he headed as president 
and technical director. 

As a Friend 


Professor Parr was a friend of all who knew him, and his continued 
interest in his former students has endeared him to a large proportion 2 the 
nation’s chemists. Further than that, his activities in the Y. M. C. A 
kept him always in touch with younger men, who learned to love a in 
direct proportion to the length of time they knew him. 


However he may be remembered, whether as a scientist, teacher, ot 
inspiring friend, the most suitable statement which can et mi i is his own 
favorite expression of esteem for others, “He was a great Pa 


Cc. Cc Neale, of the Toledo Sx ile Company, Toledo, ( Yhio, has b en elec te d P. resi le nt t 
I 


The National Scale Men's Association. Mr. Neale is recognized as one of the foremost 
,uthorities on weights and measures, and is fully conversant with world weighing practices. 


He has been connected with the scale industry for over forty years, the last eleven of which 
have been with the Toledo Scale Company. Twenty-one years 1go Mr. Neale was instru- 


mental in founding the first Scale Men’s Association in the United States and was its first 
president. His election to the presidency of The National Scale Men's A Association is out- 
standing recognition of his two score years of scale experience 


H. R. Bowers, formerly with The Bailey Meter Company, is now manager of sales and 
idvertising for The Meriam Company, Cleveland, Ohio, manufacturers of Flow Meters 


sy F Newell has been elected Vic e-President and General Manager of the Pyrometer 
Service and Supply Corporation, located at 1988 East 66th Street, Cleveland, Ohio, which is 
1 bales of the Claud $. Gordon Company of Chicago, pyrometer and industrial X-ray 
engineers. Mr. Newell was formerly the St. Louis representative of the Charles Engelhard 
Company, and more recently the Chicago representative of the same firm 

Frank K. Billett, for the past eight years head of the Cost Accounting Department, has 
recently been appointed Secretary of the Toledo Scale Company, Toledo, Ohio. Mr. Billett 
has been connected with the Company for over ten years 


R. D. Bean, formerly Manager of the Enginee ring Development Department of The Brown 
Instrument Company, Philadelphia, has been made Chief Enginee r of that company. Mr 
Bean’s extensive field investigations covering many applications of Brown industrial measur- 
ing instruments have won him wide acquaintance and his numerous friends will be glad to 


hear of his promotion 


At the annual meeting of the Burgess-Parr Company, the following officers were elected: 
Chairman, C. T. Burgess, Presid ent, Jackson Burgess, Vice President, B.S. R >ynolds, Secretary, 
W D Staley, Treasurer, Jackson Burgess. 


The Ellison Draft Gage Company of Chicago announce the appointment of Craun-Liebing 
id I : PI g 
Company, 30 Euclid Arcade, Cleveland, Ohio as exclusive representative in the Cleveland 


territory, including northeastern Ohio, 


~ 
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THE HANDBOOK OF INDUSTRIAL INSTRUMENTS 
CHAPTER XV 


Speed and Acceleration 
M. F. Béhar* 





Section Page 

General Remarks, Classifications, et: 7 
2. Standards, Calibrations, Installations, et SN 
3 Revolution and Stroke Counters 

Combined Tachoscopes 

a 5 “Speed Indicators 
6. Chronometric Tachometers 
7. Centrifugal Weight Tachometers—Fly-ball 
Ss a ? Cross-pendulum In 
ss ‘“s : . 4 Ay 
9 Tilting ring 6 Feo 
10 ss Ball-and-cup , 
11. Centrifugal Fluid Tachometers Liquid cup 
12 : U-tube 
13 a i Liquid pump 
14. : J . Pneumatic 
15 Electromagnetic Tachometers 
16. Magnetic Drag Tachometers 
17. Viscous Drag Tachometers 
18. Positive Pump Tachometers 
, 19. Inertia Tachometers I 

20. Frequency Meters see 
21. Vibration Tachoscopes ‘ Is a2 
22. Stroboscopes 
23. Chronographs and Oscillographs 
24. Measurement of Differential Speed 
25. Accelerometers 


26. Automatic Speed Control 


1. General Remarks, Classifications, etc. 
(a) Forms of Speed 


Speed has two different sets of meanings in industry. One is “speeding 
up. The other comprises and fuses two physical magnitudes: the scalat 
“speed” and the vector “velocity.” 


On the one hand—in its socio-industrial aspects —it vaguely signifies a 
supposedly typically American ideal; it is associated with the concept of 
efhciency, and it is nearly always present at the back of our minds, where 

r. it evokes a shadowy hodge podge of connotations ranging from the desirable 
through the profitable, the innocuous, and the merely expedient or tolerable, 
all the way to the burdensome, the obnoxious and the utterly detestable 
all shades of meaning of ““speeding-up.” 


On the other hand it designates a well-understood, always measurable 
and nearly always controllable operating and processing condition—an 
extremely important condition. This is the only aspect of speed dealt 
with here—the engineering aspect, and more specifically what may be 
called “mechanical” speed—that of plant equipment, of vehicles, etc., 


since the measurement and control of speed of fluids is excluded, being 
treated in subsequent chapters on Flow. (The measurement of the _— 
of aircraft and of ships in their respective mediums is also considered there. 


* Engineering Ei une 
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The importance ‘of operating or processing speed as a factor affecting 
costs, quality and uniformity requires no emphasis. Equally important 
ire coOrdination and synchronization—involving the relative speed of all 
processes and operations in a plant or department, and requiring careful 
studies of instrumental measurements and records with a view to the 
extension of automaticity. 

Mechanical speed may bear a direct relation to fluid flow speed, as in 
the case of pumps. In electrical machinery its association with voltage, 
current, frequency, etc., is obvious. 

Speed often bears also a direct relation to duration of exposure to process 
ing conditions. Examples, the speed at which materials are conveyed or 
passed through continuous ovens, calciners, dryers, acid baths, dye vats, 
etc. Duration, sequencing and condition-time curve control are all related 
to speed, but they constitute a special branch of instrumentation, dealt 
with in Chapter XIV. 

This chapter deals, then, with three (or four) forms of speed that are 
instrumentally measurable: 

1) The number of regularly recurrent events per period of time, i. e., 
frequency, generally expressed in cycles per second or strokes per minute; 

(2) Angular (or rotational or rotatory or rotative) speed, generally 
expressed in revolutions per minute (r.p.m.); 

(3) Linear speed, expressed in feet per minute (F.p.m.); meters per 
minute (m.p.m.), miles per hour (M.p.h.) or inches per second (in. per sec.) 
depending on the industry or branch of engineering concerned 

((4) Differential speed. Seldom of importance as an object of measure 
ment, but there are instruments for measuring it.| 


Theoretically, frequency has no instantaneous value, while angular 
and linear speeds have; actually, some frequency meters can give practi 


cally instantaneous values of cycles per second more readily and more 


] 


accurately than many tachometers can give instantaneous values of r.p.m. 


or M.p.h. 

The speed or fréquency of reciprocating, oscillating or vibrating mechan 
isms (strokes, cycles, etc. per time unit) 1s determined by means of (1) a 
counter (which may count all strokes, or only alternate strokes—those 
in one direction) and a timepiece; (2) a vibration type frequency meter; 
(3) a stroboscope ; (4) a chronograph or oscillogr iph. 


Rotational speed may be determined instrumentally by means of (1) a 
revolution counter and a stop watch or a clock where hours are involved; 
(2) a “tachoscope;” (3) a “speed indicator; (4) a tachometer which 
indicates (and may record) speed directly and continuously; (5) a resonance 
frequency meter; (6) a stroboscope; (7) a chronograph or oscillograph. 


Linear speed is calculable from angular speed when the two are asso 
ciated. Some tachometers, etc., indicate both angular and linear speeds. 


This chapter also deals with acceleration, usually defined as the time 
rate of change of either angular or linear velocity, but here regarded as 
the time rate of change of speed—speed itself being regarded as one of the 
industrial conditions as explained above. Acceleration is expressed in 
(angular or linear) speed units per time units. It is determined indirectly by 
speed and time measurements, or directly by means of accelerometers. 
There are on the market both rotational and linear accelerometers. 








ata 
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(b) Classifications 

Practical speed measurement and control goes back to the dawn of the 
steam age, and half a century ago the variety of specialized instruments was 
already such as to call for classifications in engineering and scientific treatises 
Although this chapter is concerned with industrial rather than with 
laboratory or testing instruments, it is not deemed necessary to depart 
widely from the schemes devised by the author's predecessors—— grateful 
acknowledgments to whom are hereby expressed 

(1) Chapter V of Grifhth’s “Engineering Instruments and Meters” published in I 
shortly after the worlid war, which still remains a classic though out of date now; 

(2) C. Huey’s article on “Tachometers, Revolution Indicators, Speed Indicators 
Revolution Counters” in the Journal of the American Society of Naval Engineers, August 
1927, which admirably “‘dissects’’ those instruments he deals with— including some spe 
marine systems but omitting too many familiar industrial instruments; 





(3) The Preliminary Draft of Part 13, Instrument 
Test Codes which appeared in the April, 1929, Me g 
constitute a valuable manual when it will be published by the Society; 

(4) Thechapter on Measurement of Time and Speed in Diederichs and Andrae’s “Experi 
mental Mechanical Engineering,’ (John Wiley & Sons, 1930), which has also served 
valuable source 





Little need be added, therefore, in the way of engineering data No 


statement made in this chapter must be presumed to express the con 
clusions of any society or to be in any respect “official” unless it appears 
aS a quotation.) New methods and new types of instruments have made 
their appearance, however, and in other minor matters, too, particularly 
when of industrial interest, new data need be set forth. 

Two noticeabie innovations—the consideration of Frequency and of 
Differential Speed as forms of speed—require no apology. A third the 
inclusion of accelerometers—requires a brief explanation, since they have 
been omitted from previous treatises on speed measuring instruments 
simply that acceleration measurement is a form of speed measurement. 

Table XXIV gives, in addition to characteristics, the new classificatiot 
made necessary because of (1) methods and instruments which h ip 
peared since the previous classifications or which were omitted from then 
for other reasons; and (2) practical industrial considerations. This class 
fication is based on methods and principles of measurement. It therefore 
starts with the counter and timepiece method which involves the use of 
two classes of instruments neither of which can measure speed without 
the other. 

The table follows closely what may be called the scandard classification 
which divides all speed measuring methods into five broad groups 


1. Counter and timepiece method; 
2. Continuous direct indication of rotatory or linear speed (tachometry 
proper); 

3. Frequency measurements; 

4. Stroboscopic methods; 

5. Chronographic and oscillographic methods. 

5. Ch graphic and oscillographic method 

Tachometers make up the most important group and were divided by 
Griffiths into ‘‘(a) centrifugal force; (b) chronometric action; (c) magnetic 
drag; (d) electrical similar to dynamo; (e) viscous drag.’ Other authorities 
ilso divide them into five to seven classes according to general principle 
zemployed, Diederichs & Andrae adding a sixth class, “resonance tacho 
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TABLE XXIV—INDUSTRIAL SPEED MEASURING 
INSTRUMENTS—RECAPITULATION 





CLASS 





TYPE 





CHARACTERISTICS 
below table explain symbol 


\ 
h 


Optimum  Accu- 
Range racy Other Characteristics 


Counts p. m. 








Counters I | ol 0-1500 \ Pv Av S Sd 
I eared hand 100-3000 | Py Av S Sd 
I 0-600 \ Py Av S Sd 
( eter 1and 100-3000 Py Av S Sd 
Ra { 0-200 \b Py AvS 
R.p.m. 
Tachoscope {ve t 200-3000 t Pv Av S 
200-3000 t Py Av S 
Speed Indicator } 100-20,000 | Py Av S 
( 200-20 000 ] Py Av S 
TACHOMETERS 
Chronometric in 100-10,000 Pv Co Re 
(Con it 100-5000 Pv Co R 
Centrifugal Weight Fl l 100-2000 101 Pv (Gr) Inst Co Re T Fr Pn S 
( pe 900-4000 201 Inf Inst Co Re T Fr 
Ti ri »00-4000 251 Inf Inst ¢ Re 
Bal 1 ) Narrow 0.5 Py Inst Co Ind Pn Sd 
Centrifugal Fluid Liquid ¢ yarrow Pv Co Ind T Pn 
| be 10-4000 l Inf Co Re Pn 
I ip Dp Narrow 0.1 Inf Co Re Sd T P 
Pr it id l Inf Co Inst Re T 
Electromagnetic DC Genet l Inf Co I Re RR M 
AC G 1 Inf Co I Re RR T M 
Magnetic Drag [ ‘ N \ P Inf ¢ I Fr M Sp 
Viscous Drag ( scale P Inf Co Inst Fr T Sp 
Positive Pump Flow! I Inf ¢ Re T 
Counts p. m 
Inertia P l 200-2000 Poor Inf Co Ind Fr 
Cycles p. m 
Frequency Meters Ind Narrow - Inf Co Fr P 
Ree rr 2 Py Co Ind 
Vibration Tachoscope’ Re« N 2 Py Co Ind 
Stroboscope Gh l Pv S Ind Inst 
< I Pv S I I 
Chronograph : ’ ‘ 
Oscillograph 
Depends entirely lriv I I ly No recorders on market 
t Depends on t pe rd Cus R R ng ivailal 
consider second error 
1) s¢ 0.1 er! n 200s RI R te-reading svstems available he 
lit ts flexib S {t 
Py Positive easurement r ple Mor 
when gravity spring Sd Suitablk se as Plant Standar 
I Inferential measurement prit Sp Measurement based on spring tension 
Ss Gives single re f h time ed I remperature fluctuations affect accuracy 
Co Continuously measures I I t iffects acc icy 
Ay Measures average speed ver time P P affects accuracy 
period 
M Magnetic fields & « I litions 
Inst Measures instantaneous speed iffect accuracy 























ns 
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meters,” and the A. S. M. E.'s preliminary draft adding “vibration tacho 
meters, ““autographic hydraulic pump” and “volume pumpage”’ to Griffiths’ 
five but lumping his “magnetic drag” and “viscous drag” into one heading 
“force-drag.”” 

As stated above, this “established” method of classification is followed 
in the arrangement of this chapter, and Table XXIV does not depart radi 
cally from it. But the progress of industrial instrumentation, and the 
accompanying intensification of the engineering or scientific viewpoint 
in all industries that use instruments, seem to demand less adherence to 
orthodoxy or usage, and more of the critical attitude. 

It may not be amiss, therefore, to remark that the time seems to have 
come for a classification according to just what is directly measured. Thus, 
most electromagnetic tachometer indicators are voltmeters. Similarly, 
there are pump tachometers in which the measuring instrument 1s a 
flowmeter, itself consisting of a primary device for producing a differential 
head and of a measuring instrument which is a differential manometer. 
The heuristic value of such a scheme lies in its analytic effectiveness, 
making it possible to detect sources of error and complexities. Thus many 
drag tachometers are discovered to measure nothing but an “effect” the 
proportionality of which to speed is seldom linear or even calculable fot 
actual instruments. And an elaborate piece of apparatus, far from arousing 
admiration, may appear in the light of such an analysis to have been built 
not from a set of shop blueprints but from one of Rube Goldberg's del: 
ciously absurd “Inventions” cartoons. A rough outline of such a classifi 
cation of tachometers would probably start off with two broad groups: 

I. Primary Tachometers, namely, chronometric or conjugating tacho 
meters which are the only ones capable of giving a direct reading of (directly 
measured) revolutions divided by (directly measured) time; 


Ul. All other tachometers. 


Extending the same scheme to all speed measuring methods and instru 
ments, one arrives by logical steps at a basic division 


I. Positive measurement; and 
II. Inferential measurement. 


This obviously is a basic division. Is it the fundamental one? Let us look for a precedent 
We have it in the investigations of the A. S. M. E.'s Special Research Committee on Fluic 
Meters from 1916 when it was appointed to 1924 when it first reported; in its continue 
work since then; in its resolute stand for the analogous prime classification of all fluid meters 
into two such functional groups. What if the echoes of the once furious debates on this 
division have not died out? The very fact that the “positive and inferential’ view ran the 
gauntlet of minute scrutiny before its triumphant emergence enhances its validity as a model 
for dealing with practically all industrial measuring instruments 


| 
1 


In the light of such a classification, positive speed measurement methods 
and instruments are those which integrate or conjugate time and number 
or time and distance. In addition to the counter and timepiece method, 
to “speed indicators” and to various chronometric and conjugating tachome 
ters which do not measure instantaneous speed, it includes what we may 
call the “geometrical” speed measuring instruments, of which a good 
example is a vertical spindle fly-ball tachometer wholly independent of the 
action of springs. (Errors due to variable temperature and to variable air 
resistance can be calculated.) The safest definition of the second group, 
the “inferential” measuring instruments, is simply “instruments that do 
not employ positive methods.” 
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Note that this classification does not say anything about measuring 


“effects” of speed. It implies however that if the utilized effect is not 


calculable and/or if its measurement is not direct or positive, the principle 
? aes 
is inferential Another way of putting it is to say that the indications 


of an inferential instrument are not of speed in the sense (to give a rough 
inalogy) that the indications of a hot wire AC ammeter are not of current 
but of elongation. 


t is necessary to add that just as there are many satisfactorily sensitive, 
iccurate and dependable hot wire instruments that give acceptable results 
in industry, so do many tachometers that are both “secondary” and “‘in 
ferential” render excellent service. 

An interesting method of general classification is proposed by G. S. 
Andrews of R. W. Cramer & Co., in a communication just received, the 
first part of which is inserted here without editing, although its terminology 
differs from ours, ilthough some assertions are too sweeping, and although 




















some speed measuring instruments do not fall into his rigidly defined 
“classes 
The types of speed indicators in use differ considerably; a study of the different types 
is extremely instructive, and the work accomy >d shows great intellectual achievement 
O nparing the fundamental principles of es, it Wi seen that they may be 
roupe into tw mal sses 
1. Direct Acting speed indicators 
2. Integrating speed indicator 
In addition a small class (3) may be mentioned-——-Differential speed indicators 
| The ct acting speed indicat ilize generally the centrifugal force of solid or 
iquid rotar r with power of one or several stretched 
springs, al ity of an axis revolving proportionately 
to the spee A subdivision of this class is that of 
the electri or frequency erated and are really 
nothing n calibrated in terms of speed. All instru 
ments of tl! 1idvant I ng ible to indicate the momentary spee ls 
nform to rapid changes thereof. But their great disadvantage lies in the fact that they 
ire not accurate for all speeds—-most of them not even indicating low speeds. Further, all 
such speed indicators, having empirical divisions of the dial, must be periodically regulated 
enable them in some degree to produce indications which may really be relied upon 
The secor roup (integrating speed indicators) embraces those instruments measur 
I the my] lite } \ rement yt the speed 18 
nstant movements which are 
i bsolute rk conjugately. As 
hese moveme reliminary setting and 
subsequent j sequences which may 
result from the om f periodical adjustment he disadvantage of this principle is, 
however, that only a mean speed during a certain ut me or distance can be indicated 
The quicker the changes of speed, the shorter must ntervals of time during which 
he erage speed is measured in order that the sp nges may be perceptible to the 
>ye. and (in those instruments which also record on that a record may be obtained 
howing as nearly as possible the momentary speeds 
On the one hand, efforts have been directed towards making speed indicators of the first 
group so perfect that complete reliance can be placed upon them at all times, while on the 
ther hand, the idea has been to perfect speed indicators with conjugate movement so that 
| g units conform as nearly as possible to instantaneous changes 
vantage seems to rest with the second group, in that the best 
so reduced the time intervals of conjugation (one second) that 


instantaneous Whereas, the first 





lesign, are to the basic disadvantage that their 
must be periodi >d and regulated; moreover, they are 


external forces, such as momentum, inertia, surge, temperature and 
| »s are, in addition, subject to external 


vantage of this first group is that owing to the simplicity o 
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their design they can be produced and sold at prices lower than those of the ugatl 
type 

3. In the third group of speed indicators, the differential type, the speed determined 


by a differential train of wheels is compared with a known speed. These instruments pos 


sess, however,—although in a lesser degree than the majority of speed indicators comprised 
in the two principal groups enumerated above—the disadvantages of the direct acting and 


they have neither th 
they 


that is to say, 


iry speeds. Further, 


the conjugate movement speed indicators; 
movement, nor do they indicate the moment 
complicated mechanism. 


e conjugat 


have a somewhat 


The usual industrial classification into “indicating, recording and con 


trolling” which is ideally applicable to industrial temperature instruments, 


for example, seems to require modification here. 


In the first place there 


are 


two distinct classes of 


1 
speed 


measuring 


Instruments 


those 


that 
































| : 
nau 
> IT y 


ite motion and time, and those that give instantaneous 
In the second place, it is a debatable question whether most speed 
control devices are instruments at all (see statements as to scope of this 
Manual in Chapter I, bearing on this very subject, at beginning 
of Section 26 of this chapter). 


integrate or conjug: 
speed. 


also note 


Another usual industrial classification is into “portable” and “wall” 
“switchboard.” The small portable speed measuring instruments are 
called hand counters, hand tachometers, etc. Fig. 501 shows a typical 
hand speed indicator (H. H. Sticht & Co.). Permanently installed, self 
contained counters are usually called continuous counters but permanently 


or 


installed self-contained tachometers, etc., are usually called stationary 
tachometers, etc. There are also switchboard indicators worked by 
various forms of remote systems. For almost every imaginable industrial 


requirement there is at least one make of exactly suitable instrument ot 


combination. 

carrying with 
Fig. 502 shows the set supplied by the 
J. G. Biddle Co.: Extension bar; 2. triangular steel pin; 3. tip with 
conical rubber point; 4. rubber-lined funnel-shaped tip; 5. tip with 
rubber muff; 8. grooved and rubber-tired pulley.” 


Hand tachometers are generally furnished in a 
assortment of useful accessories. 


case in 


As in other branches of instrumentation, there available in addition 
to panel board and other stationary recorders, portable speed recording 
instruments (which of course are not called “hand” tachometers). These 
portable recorders are either self-contained or consist of separable elements 
as in electrical systems. 


are 
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The stationary speed recorders, too, may be divided into self-contained 
and remote-recording. Among the stationary self-contained speed record 
ers on the market are some interesting combination indicating and recording 
instruments, two of which may be picked out for illustration here as they 
furnish an instructive contrast: Fig. 503 shows the “Tel” indicator 
recorder for automotive vehicles (R. W. Cramer & Co.) and Fig. 504 shows 
the “American” indicator-recorder for industrial plant applications (Con- 
solidated Ashcroft Hancock Co.). 














The switchboard instruments for recording speed electrically are as 
usual divided into the round-chart and strip-chart recorders. Fig. 505 
shows the former and Fig. 506 the latter as supplied by The Bristol Company. 

Combination instruments would complicate any method of classification 
ind are not considered in Table XXIV but they are increasingly useful in 
industry and some representative instruments of this kind will therefore 
be illustrated and described, under the sections in which the speed measur- 
ing parts of these combinations belong. 

(c) Definitions of Classes 

A drawer of catalogs and other commercial literature on speed measuring 
instruments constitutes incontrovertible evidence that some firms not 
only fail to adhere to logically descriptive names, but employ wrong 
terms. This free country naturally and fortunately lacks penal legislation 
backed by a corps of detectives, stipulating “right” and “wrong” designa- 
tions of instruments; and while it is regrettable to see terms employed 
which are apt to mislead engineers whose societies have attached to such 
terms meanings other than those in the booklets, little can be done about it. 
But some manufacturers (and some agents of European instrument firms) 
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not only fail to state in their literature to what classes their instrumet 
belong, not only fail to include in their booklets inside views or schemati 
diagrams that would convey such information to an engineer, but they 
do not even supply such diagrams for publication. Some of these instru 
ments may be of superlative excellence but since they cannot be assigned 
to definite sections in this chapter ind since a section on “unknown Cy} es” 
is deemed unnecessary, they will have to be left out. 
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Conversely, for somewhat analogous reasons, some classifications 
“ar 
distinct types—have to be discussed below without the accom 


of illustrations of actual instruments on the market. 
The following definitions are set down only in brief form, and or t 
differentiate mutually exclusive classes. Other definitions, and of cou 


descriptions, appear further down under the respective section heading 


TACHOMETER. (From Tachos, Greek for ““swiftness.”) An instr 
ment which indicates or records continuously the value of instantaneous 
speed. This class includes, however, chronometric and conjugating tachor 
ters which indicate or record average speed over an interval sufhcier 
brief (usually one op and which perform this operation in continuou 
repetition, so that they are not illogically included; also, for the same reasor 

lectrical tachometers e manloxing potentiometers; and, as a rule, all practi 
cally continuous-measuring tachometers. 

TACHOSCOPE. (1) The combination of two instrument 

tion counter and a stop watch (not any timepiece irranged to start ar 
stop simultaneously. The reading (from zero in the set-back types, other 
wise the increment) is the number of spindle revolutions and must 
converted into r.p.m. unless the period during which revolutions 


ele 


counted is exactly one minute. (2) A vibratingreed frequency met 
led Spar EE yr 

operating by resonance and scaled for speed indication. (3) A strob 

especially designed for speed determination. The visual characteristics of 


(2) and (3) justify the use of the sufhx “scope” in preference to ‘meter. 











a 
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SPEED INDICATOR. The combination into one instrument with 
one dial scaled directly in rotational or linear speed units, of a counting 
element and a timing element, so arranged that the instrument will not 
start until a button is pressed. The indicating hand flies back to zero when 
i separate button is pressed. Only a single reading (of average speed over 
i few seconds) is obtained each time the instrument is used, the operation 
requiring five second or more, depending on type or make. 

STROBOSCOPE. An instrument or an apparatus employing the 
persistence of vision when an object is viewed intermittently. Certain 
torms are designed for speed determination. 

SPEEDOMETER. A combination instrument indicating speed and 
registering mileage; also furnishing additional indications, integrations 
ind even graphic records in its more elaborate forms (to which trade names 
ire justly and properly applied in preference to “speedometer’’). 

REVOLUTION COUNTER. | Self-explanatory. 

RPM INDICATOR. Self expl inatory. Preferable to 

REVOLUTION INDICATOR. This term has been used to designate 


different classes of instruments. It is no longer needed since all these 





instruments fit into definite classes. It need never be used, and should 
not be. 

TACHOGRAPH and RECORDING TACHOMETER. The dis 
tinction is that the former records instantaneous speed while the latter may 
1 
| 


Ss 


record at intervals. 
CUT METER. A linear speed measuring instrument, usually a con 

tinuous indicator of instantaneous speed, of the hand type, equipped with 

i rubber friction disk for application to the work in a lathe or other cutting 

machine tool (whence the name) and also provided with a suitable handle 

facilitating such use. 

(d) Industrial Considerations 

Apart from the selection of a speed measuring instrument according to 
its principle—often before such selection—the reader will be wise to base 
his choice on practical requirements, on the answers to questions such 
is the following 

1) Is the instrument to be portable or is it to be permanently mounted? 

2) If portable, should it be of the small, light, self-contained “hand” 

type or does the character or variety of possible uses call for a particular 
type regardless of size and weight? 
) If permanently mounted, how driven or connected? Also, from ‘ 
what distance will the instrument have to be read? (Scale length, size of 
dial, illumination, etc.) Also, would a two-faced or double-dial instrument 
be preferable? 

4) Willan indicator do or is a recorder wanted? If a recorder, should 
it produce strip charts or round charts? If strip charts, what width of 
scale and what speed of travel? If round charts, what size and what period? 
Any preference for ink records or tamper-proof wax charts? 

5) Is it desired to measure instantaneous speed, average speed or both? 
Is a counting device required? 

6) Should the scale be uniformly divided or “progressive,” with 
divisions opening up so that readings can be more exact as the speed 
increases? Note that in fluid tachometers the instantaneous reading of a 
direct-driven indicating element increases as the square of the speed. 
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“" (7) What range? This brings up the ¢ 


a frequency meter, for instance, a scale fri i 
be specified and an instrument indicating or recording over a scale 0 t 
100 would never do. 


} 
; 
| 

| 


(8) Isa multi-range instrument preferable? Some reliable hand tach 
ters on the market can be shifted from one range to another by a flick of 
the thumb. 


(9) Will the instrument have to withstand quick starting strau 
without injury? 





(10) Somewhat along the same line, has the instrument ufficiently 
low starting torque? Where considerable inertia must be overcome, flexibl 
shafts are likely to break. 

(11) Will the instrument be used outdoors? Will it be ex: 
temperature fluctuations? 


12) Will the instrument be handled by trained specialists 
unskilled workers? Also, is it to be read by an engineer or by men « 
find it difficult to read between plainly numbered graduations 

(13) Is there enough power to drive the instrument without slowi 
down the apparatus the speed of which is measured, or without 
sumption of energy too great under the circumstances? Similarly, will 
“end thrust” due to applying a contact instrument reduce the speed of tl 
apparatus while measurement is being made 


Other considerations will no doubt suggest themselves, including tl 
of appropriateness and of appearance. 
various forms of speed measuring instruments could take off the 
the propeller shafts of an ocean liner, for example, nothing less tl 
comparatively elaborate and expensive installation with record 
counters in addition to large indicating dials located in the 
as well as in the engine room would be appropriate. Even on autometi 
vehicles, appropriateness dictates for a small and inexpensive « 
and inexpensive instrument (which should however combine a wheel 
tachometer with a m 





! of 
leage recorder int Sspeedomete WILE 


1 1 1 1 1 1 ‘ 
interstate bus should be equipped with a high-grade instrument furni 
a plurality of records. 
. 1] | Senn td + } +} 
As to appearance, it really takes in some practical factors such as t 
} 1 +1 , ’ ’ P 
to be kept in mind when laying out panel boards, and a due regard t 


venience and human efhciency, apart from questions of pure taste 





(e) Advantages and Shortcomings 


So much depends on the design and construction of individual instt 
ments and remote systems that greater importance should be attached t 
these factors than to class or type when different classes or types will serve 
the same purpose. Instead, therefore, of condemning certain types 
recommending others, the plan of this chapter is to discuss characteristics 
in describing these types one by one. No instrument is free from character 
istic limitations; no instrument is ever placed on the market nowadays 
unless it can serve some purposes advantageously; no instrument is perfe 


Nevertheless, three generalizations are permissible: Other thu 
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equal, speed measuring instruments should not be specified, the accuracy 
of which 

(1) depends entirely on permanent magnets, or on low-grade clock- 
works, or on the action of force-measuring springs of dubious origin; 

(2) is likely to vary appreciably with temperature, magnetic fields, 
or other exposure conditions; 


2 


3) is certain to be affected by wear in continuous service. 

A fourth generalization is—neither practice false economy nor buy 
unnecessarily expensive instruments or systems. 

Even these general rules are set down hesitatingly, because the author 
cannot forget obtaining excellent results from instruments called “junk” 
by other engineers. Some of the strictures laid down in antecedent treatises 
(all due respect to their authors!) are absurd. The reader will do well to 
use the foregoing list under (d) as a memo, read up the descriptions below 

. and then let his own inferences and conclusions guide him in his bread 
and-butter work involving speed measurement. 


2. Standards, Calibrations, Installations etc. 


The first part of this section naturally considers only those speed measur- 
ing instruments which require calibration and which are so widely used 
in industry that this section is called for. No need, therefore, of going into 
the calibration of instruments that measure, for example, such extremely 
high speeds as radio frequencies—which for that matter are not usually 
thought of as forms of speed. 


A good thing about industrial speed measurement is that the funda- 
mental standards involved are easily reproducible. 


For frequency and for rotational speed the fundamental standards are 
Time and Number. 


For linear speed the fundamental standards are Time and Length. 


Another good thing is that there can never be any doubt as to “zero” 
speed. 

Calibration can therefore be essentially simple—a matter of zeroing and 
of checking a number of “points” on the scale—the points to be closer 
together in the scale region mostly used. This suffices for most industrial 
purposes and even for precise test work. Where a standard procedure 
assuring the utmost precision is required, that given in connection with 
pressure measurements in Section 2 of Chapter XI can be used as a guide, 
containing as it does numerous hints shown by experience to be useful 
with regard to calibrating other instruments than pressure gages. 


Standard of Time Period—Only in scientific work is a registered standard 
clock necessary. Even a fly-back chronograph is not called for. A high- 
grade stop watch isa fully acceptable “plant standard” for the comparatively 
short periods involved in calibrating speed instruments. Note however 
that the stop watch to be used in the calibration should have been previ- 
ously calibrated against a pendulum-operated standard clock for several 
periods of the same duration as those to be used in the calibration. Electric 
clocks controlled by a master clock are not suitable for such stop-watch 
calibrations, as a very slight variation in the frequency of the motive current 
will cause an error in the clock sufficient to be measured by a stop watch 
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Standard of Count—“Number™ is just an ideal fundamental standard, 
and the actual measurement is counting—which operation is subject to 
personal or mechanical errors. The former can be avoided by the use of 
counting instruments. The latter are discussed in Section 3 on Counters, 
and only a counter so designed as to be free from error should be used. 

The dependable count of revolutions, and the precise measurement of 
time period, together constitute the reference standard for any particular 
value of rotatory speed. Practically, an adjustable instrumental standard 
is generally employed for calibrating tachometers. 

Similarly, in calibrating frequency meters, stroboscopes, etc., the refer 
ence standard might be the combination of the actual count of cycles and 
the measurement of time interval, as by means of an oscillograph; but in 
industrial calibration practice a comparison instrument is used as the 
practical standard. See Sections 20 to 23 for precision instruments of 
various types. 

Standard of Speed—The considerations outlined above show that for 
all practical engineering or industrial tachometer calibration work, a 
prime necessity is a physical standard of speed, namely, something that 
revolves at a known and constant speed, and will therefore cause the spindle 
of the instrument being calibrated to rotate at the same rate while it is 
under observation. The most easily obtained device meeting this require 
ment is an electric motor running at a constant and controllable speed. 
This speed itself must be measured by a “primary” method. The most 
convenient such method is the use of a gear-train counter and standardized 
stop watch. If a gear-train counter is not available, a hand revolution 
counter can be used if it is driven from the motor in a positive manner such 
as described below under “Instrument Drives.” The driving motor should 
have sufhcient inertia so that its speed is undisturbed when the tachometer 
being calibrated is placed in contact or removed from the end of the shaft, 
if it is used and calibrated under such method of contact. A fly wheel is a 
useful addition—a necessity with a small motor. 


(a)Notes on Tachometer Calibration 


The tachometer being calibrated may be driven in a manner in accordance 
with the conditions of use, but the standard or reference counter must be 
driven by a positive-drive method. If the calibration is made near the 
operating temperature and close to the time of making the test, the errors 
due to temperature and changes with time can be largely obviated. Uncer 
tainty in the knowledge of the actual speed is thus reduced to a minimum. 

The interval of time chosen for counting the number of revolutions of 
the tachometer should be at least two minutes, and preferably longer. 
Readings of less than one minute should not be considered when accurate 
results are desired. All personal or stop-watch errors introduced in the 
starting and stopping of the stop watch are multiplied when fractional 
minute readings are taken, and will greatly magnify the error when reduced 
to r.p.m. In readings longer than one minute, such errors are minimized, 
The greater the number of minutes, the more negligible such errors become, 

In making calibrations it is usually more convenient and more accurate 
to measure with a stop watch the time required for a given number of 
revolutions of the tachometer than it is to try to count the revolutions in a 
given period of time. 
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When the calibration is in progress, great care must be taken in starting 
the stop watch to see that such starting occurs at the instant when the 
fastest-moving hand of the gear-train counter passes the zero mark. The 

ime precaution is to be observed in stopping the watch. 


At least two readings should be taken for each speed at which the 


For speeds ibove the range of ordinary counters, a gear reduction 


s} Id he used The gears m make itive drive hetwee he ro 
1OUIG De used, ne gears must make a positive Grive Detween the rotat 
} 


In ye determined, and the counter. 


ei 


member, the speed of which is to 














(b) Calibration Against Continuous Tachometer 


Instead of measuring by means of a counter and stop watch the constant 
speed at which the spindle of the tachometer under test is being driven, a 
master tachometer may be used. 

Such a master tachometer must of course combine minimal limits of error 
with sensitivity and ease of reading. No particular type is advocated 
the selection depends on the precision desired in the work and on the range 
of speeds over which individual tachometers are to be calibrated. Fig. 507 
shows one ready-to-use commercial calibrating outfit, as supplied by the 
Pioneer Instrument Company, in which outfit the master tachometer is of 
the centrifugal cross-pendulum type. Optionally, this company furnishes 
a master instrument of the centrifugal fluid type—the Veeder-Root tacho 
meter described in Section 13. Similarly, the Consolidated Ashcroft 
Hancock Company advertises that its recording tachometer (Fig. 504) of 


| for the factory calibration of speedo 


1 


the centrifugal “governor type is used 
meters before shipment. 


As recently as 1927, in his A. S. N. E. Journal article, Hue 


>y condemned for naval service 
‘SS | los 


ill lesigt s 1! which the il lic itions are Dasically dependet ton centrifugal forces nk 
And he is not the only one. But, inasmuch as it is reasonable to assume that calibration 
service is more exacting than naval service, either these centrifugal master instruments are 
sold under false pretenses and used by ignorant purchasers, or the condemnation of all centri 





fugal force types is an unfounc c It is not difficult to decide which view is right 
when one considers the Bureau of Standards’ use of the Veeder-Root centrifugal instrument 
Of course the Bureau also uses counter and timepiece methods—and others, no doubt—for 


ntinuous indications of instantaneous speed 


work of extreme precision I requiring I | 


a 


poet nec 
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Time-saving is an important advantage of calibrating against a master 
tachometer. For that reason, no doubt, this method is employed in pro 
duction work, a number of tachometers being checked simultaneously along 
a bench provided with a number of drive shaft outlets. Needless to say, 
absolute constancy of speed is even more important with this arrangement 
than the measurement of the constant speed by either the integration of 
revolutions and time or by the use of a continuous instrument. 

Stroboscopic Method —This is a variant of the master tachometer method. 
The speed of the rotating member which positively drives the spindle of 
the tachometer under test is determined by means of a stroboscope. Strobo 
scopes are described in Section 22 where it will beseen that as a rule there are 
gaps between the various speeds which can be determined exactly. In 
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other words, the “scale” is not continuous. On the other hand, the use of 
a standard stroboscope, the speed of which can be relied upon, makes it 
possible to regulate the speed of the spindle of the tachometer under test 
within extremely narrow limits. 

Another advantage of the stroboscopic method is that it can be used 
conveniently for the calibration of high-speed tachometers in the absence of 
a high-speed master tachometer. 


(c) Tachometer Drives 


The following appeared in the A. S. M. E. Preliminary Draft published 
in Mechanical Engineering: 

“A Tachometer Drive can be obtained by any one of the five methods, 
given below. Whenever possible one of the first three should be used. 

‘(a) Gear or chain. This is a positive drive. 

“(b) Flexible shaft or cable enclosed in a flexible housing. This 1s a 
positive drive. 

“(c) Speed pin threaded into the end of the revolving shaft under ob 
servation with a metal sleeve slotted in both ends for a driving link between 
the shaft and the tachometer. (See Fig. 508). This is a positive drive. 
Care must be taken to align the tachometer and the revolving shaft properly. 

“(d) Adapter on tachometer shaft pressed into contact with a so-called 
“center” on the rotating shaft of apparatus being tested. Care must be 
taken to avoid slipping, also to insure that the axis of the tachometer shaft 
is in line with the axis of the rotating shaft, thereby avoiding eccentricity. 


oo wens Tr see Duane an? 
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Belt and friction drive. The use of this method should be avoided 
as it is unreliable.” 

This set of stipulations a pplies , of course, to test work, in which the 
precision of measurements and their unquestionability are of great im 
portance. For many industrial installations of stationary tachometers a 
belt drive aman installed and carefully supervised—is found satis 
factory, particularly when the power required to drive the stationary 
instrument is negligible and results in an amount of slip which can be 
disregarded altogether. (See Section 24 for measurement of slip). _ Manu 
facturers of stationary tachometers do not, as a rule, supply belt drive 
pulleys for instruments requiring positive drives. 

Mr. F. A. Amthor of the Amthor Testing Ins ireereene Company which 
for many years has oi designing and installing belt-drive tachometers, has 
prepared the following résumé for this Handbook: 

The belt drive and the friction drive are two dissimilar and distinctly sep 
should never be classed together. The friction drive was discarded by tachometer 


1] 


manufacturers years ago and is certainly to be avoided as unreliable 


rate drives at 
irate Qrive ind 


Most tachometers of the governor Pid are calibrated ae cifically for belt drive for the 
le 


reason that this drive naturally complements the governor mov ment A tachometer spind] 
requires so little power to run that the belt in re ity me rely leads rather than drives it On 


belt drives, we specify a special seamless rubberized fabric belt which by its own weight is 
amply sufficient to drive the pulleys without slippage, even wher changing from low to high 
speeds and at continuous high speeds 

The constant jar, jerk and vibration encountered with many other types of drives is great] 
corrected when using belt drive, and in most cases, eliminated entirely. For with belt drive 
the governor is allowed to act as its own natural flywheel which, working in unison with the 


natural, uninterrupted drive of the belt, produces an even and un atfe cted 
from which minor speed fluctuations and oscillations due to vibration, jerk, jar, etc. are re 
moved 








On many applications, the only drive we should recommend would be the I 
only efhcient drive, and for the reason that with no lrive can the rati 
changed. This change is absolutely necessary in many applications, and is ¢ 
to the specific speed range to be covered, the type of machine installation, application, etc 


Most other types of tachometer drives have certain very distinct faults which can be some- 
what modified in the de >sign and calibration of the instrument, but which nevertheless cannot 
en avesy be corrected. Over a period of time these faults not only can cause a serious weat 
and tear on the tachometer movement, but can also greatly atect the accuracy, and cause an 
unsteady and interrupted indication. Most tachometer troubles in the past have been be 
cause these very faults, occurring, x through an imperfect coordination of tachometer movement 
ind drive, have be en magnified and increased over a period of time in use 

For example, the chain drive causes a certain jerky movement which can be partly overcome 
by increasing the size of the sprocket. This increases the linear speed of the chain and with 
disastrous results. The links produce an uneven hammering vibration which not only causes 
serious wear but also produces an untrue, unsteady indication 

A flexible shafting produces friction inside its own housing even when there is no curve i1 
its line. This friction, together with the continuous wind and unwind of the cable itself, 
causes a bad, flicking movement of the governor and tends to change the tension of the spring 
which counteracts the tilting ring 

In direct connection with the driving shaft such as on turbine installations, or as directly 
connected with gears, etc., the governor must sustain a continuous jar, vibration and jerk, 
caused not only from the sti urting and stopping of the machine but also when in continuous 
— 

There have been certain applications and installations where it has been impractical to use 
belt drive and where it has been necessary for us to substitute other drives. We certainly do 
not want to appear as attacking or condemning these drives. But in each case where using a 
drive other than belt, we have had to specifically construct and calibrate the tachometer for 
the particular drive used. In certain cases when using these drives, we have had to include 
special damping devices to eliminate the undue minor interruptions and fluctuations, and have 
had to sacrifice a certain sensitivity of indication. 

A tachometer is not a stock and standard instrument to be made on production basis and 
kept in stock. Every element such as application, installation, speed range, desired sensi- 


} 
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tivity, drive, etc. must be taken into account in the construction and calibration. Each 
tachometer represents an individual special job 
Throughout this discussion, we have been talking of the governor type tachometer only 


Drives for Special Purposes In addition to the standard fittings generally 
supplied with hand tachometers, etc., there are fittings made up for various 
special purposes. Fig. 509 shows a double-groove pulley for measuring the 
speed of threads and yarns (Herman H. Sticht & Co.). One groove has a 





circumference of one-tenth meter, the other of one-tenth yard, so that when 
the thread passes around the one, the instrument is read directly in meters 
per minute; with the other, in yards. 

For measuring speeds either above or below the range of any particular 
instrument, the gear box shown in Fig. 510 is listed by the Coats Machine 
Tool Co., Inc. If, for instance, the lowest re ey. obtainable is 30 r.p.m. 
this can be reduced to 15. p.m. with the use of a 1:2 reduction box... Avail- 
able gearings are as follows: Reducing —1:4, 1:3, 1:2, 1:1!4. Multiply 
ing—4:1, 3:1, 2:1, 14:1. 


(d) Notes on Taking Readings 


In measuring the speed of slow-moving machinery it is necessary to time 
only one or a few revolutions and record the result (the period) in seconds 
per revolution or per stroke. This may then be converted to the frequency 
in revolutions (or strokes) per minute. Care should be used in measure- 
ments on slow-moving machinery to include exactly one or (preferably) more 
complete revolutions, as a small fraction of a revolution in slow rotation 
may introduce a large percentage error when calculated to r.p.m._ It is 
best to use a rotating part for reference rather than to note the time from 
the end of a stroke of a reciprocating member, since the exact end of the 
stroke is often difficult to determine. 

When measuring speeds of 600 r.p.m. or more, a positive drive between 
the revolving shaft under observation and the speed-measuring instruments 
should be employed. The slippage of any contact device, such as a sharp 
pointed or rubber-tipped instrument spindle, introduces an error of un 
known magnitude. 

When the drive is secured by an adapter on the tachometer spindle 
pressed in contact with the center of the rotating shaft, the axis of the 
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tachometer spindle should be in line with the axis of the rotating shaft 
In using this type of drive in connection with light machinery, particular 
ire should be taken, as the end thrust due to pressing the tachometer 


spindle into the shaft center may reduce the speed materially. 

When using a flexible-shaft drive, ample time should be allowed for the 
shaft to wind up before taking a reading of the speed-measuring instrument. 
The instrument should not be read during the period that the flexible shaft 
s retarding due to slowing down of the revolving shaft under observation, 
or due to the disconnecting of the flexible shaft. At low rotative speeds 
ind for short periods of observation, errors of considerable magnitude will 
occur if these precautions are not observed. 

In taking linear speeds with the rubber-disk fitting, be certain (1) that 
sufficient pressure is exerted to prevent the rubber friction disk from ex 
panding under centrifugal force sufficiently to produce an error due to in 
creasing the effective radius of the disk; and (2) that excessive pressure does 
not reduce the effective radius 
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New Precision Hydraulic Universal 
Testing Machine 


(Riehle Bros. Testing Machine Co.) 
The machine is built in three distinct units; the Loading Unit, the Indicating I 


Loading Unit—This part of the machine has the customary upper and lower |! 





are the grips for tension testing The upper head rests on four rods attached to the t 
while the lower head is sustained by two large screws set into the base of the 1 
Bronze nuts in this lower head, rotated by a motor and worm drive, serve to move tl 
or down for adjustment This drive is never used for testing 
The table is supported on the ram, which with its cylinder is housed in the | 


When hydraulic pressure is applied to the ram it lifts the table and with it tl 





As the lower head is stationary, it is evident that a specimen gripped in the upper and lower 
heads will receive a tensile load while one placed between the table and low id 
loaded in compression. The ram and cylinder are ground to a fit of such precision that 
packing is required to hold the pressure 

A slight leakage maintains a film of oil between the surfaces of the ram and cylinder 
practically eliminates friction. The hydraulic pressure in the cylinder is, therefore 


tion of the load on the specimen and affords an accurate and dependable means of meas 
that load 

The Gripping Mechanism—The gripping mechanism is claimed to be the most striki 
innovation in the loading unit of the machine The grips themselves are of th 
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Ni type, | le moved up or Gown to seize the specimen, 
these grips n WI here the specimen is strained t they then 
slip on inclined , 8 maintain their hold on the specimen. 

Gripping and releasing is accomplished by turning a small crank handle. No liners are 
required and no part of the mechanism extends above or below the head. Changing of grips 
in be done in little over a minute 

As to the grips themselves, they are, as stated previously, of the familiar wedge type but 
with certain notable improvements. A new form of serration has been developed and al 
rips are machine cut V*’'s as well as Flats 


Weighing Unit—Pressure from the main cylinder is brought through a transfer valve so 








that it may be applied, at the will of the operator, either on one plunger working singly or on 
two plungers working in opposition These plungers are also of the unpacked or floating 
1 are oscillated rapidly by an individual motor drive so that friction effects are entirely 


eliminated. WI orher one plunger is working alone or both plungers opposed, the resulting 
t t t 


lg t 
effort is counterbalanced by the buoyant effect of a steel float in a px ool of mercury 
t 
The sizes of the float and of the mercury containera re so chosen that a small motion of the 
float produces a relatively large change in the mercury level. This results in a very sharply 


marked equilibrium point which not only makes for accuracy but also completely prevents 
irging in the event of rapid change of load 
When the single plunger is working, the hydraulic pressure on its cross-section area at on¢ 
t float its full depth. When 
the two plungers are working in opposition it requires the full capacity pressure to submerge 
] ll depth. This arrangement obviously iffords a simple and direct means of of 
taining full scale | indications either at full capacity or one-fifth capacity as desired 
The travel of the float is transmitted through a rack and pinion to a pointer moving across 
the face of a twenty-inch dial. The pointer actuating mechanism is very simply and rug- 
edly constructed 
Owing to the relatively large forces employed in the float assembly we find it possible to use 
heavy construction in the indicating mechanism without any loss in sensitiveness, thus 
insuring long service with little or no maintenance cost. The dial face itself is graduated and 
marked for both full and fractional scales so that both are always available. Changing from 
one to the other involves only the manipulation of the transfer value which can be accom- 
Lm ina few seconds. A maximum pointer is provided and the whole dial face closed by a 
plate glass cover to protect the dial and pointer from injury 
The ndicating unit, in addition to its primary function, serves as a mounting for the neces 
sary electrical and hydraulic controls. Immediately under the dial is the single pump control 
lever. This enables the operator to regulate the flow of oil with the utmost sensitiveness and 
accuracy. On the left side is the push button station controlling the pump motor and im- 
mediately adjacent to it is the double throw switch for running the lower head up or down 
On the right is the transfer valve for charging the load indicating scale and immediately above 
it is the knob for adjusting the pointer to zero 
Power Unit—This is located directly in back of the weighing unit. The pump is a six- 
plunger variable stroke high-speed pump mounted in the oil tank and driven by a constant 
speed motor through a chain transmission. The flow of oil is continuous and regular with- 
out pulsations. The delivery is regulated by a cam, operated by the control levers on the 
front of the weighing unit, which acjus ts the stroke as desired When in the “off” position, a 
further motion of the cam opens a discharge valve which permits the load plunger to return 
to its starting point 
All oil entering the pump passes through a filter which effectively prevents the entrance 


y of the machine is sufficient to submerge the 


of dirt or chips into the system ’ . 
‘ 
ol 
New Gage for Large Holes 
(Taft-Peirce Manufacturing Company) 

VERY simple, accur ate , adjustable flat plug gage for measuring large holes (Style 9042) F; 
offers both speed and accuracy in gaging such work 4 
The gaging member may be expanded by means of an eccentric adjustment, locked and then 

can be reground to original size. This tool adds to the accuracy, light weight and conven- 


ience of the old type solid gage, the economy of adjustable gaging members 


These members are interchangeable >, made from alloy steel, and can be furnished separately 
for replacement, thus insuring practically unlimited service 

Supplied for internal diameter above 25g”. Expansion ¢ 
generous number of regrinds 


g” is provided, allowing a 
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Shopper Dalen Bursting 
Strength Tester 
(H. Z. Schniewind) 


HIS apparatus is intended for determining the bursting strength properties of papet 
cardboard, tissues and all other kinds of ductile materials in sheet form. The principle 
of the test is to subject a circular area of the test sample to the force exerted by compressed 
air until it bursts. The amount of air-pressure required to burst the sample is measured and 
the coefhicient of bursting strength is registered in lbs./in.2 or in kg./em? 
As shown on the illustration the apparatus consists of a cylindrical hollow stand 
forming at the same time the air container and mounted 
rigidly on a heavy circular foot plate B, Clamping table 
C, bell-shaped clamp D, hinged cross bar E and hand 
wheel F, bursting strength gage G, air pressure gage H 
test pressure valve J, pressure release valve J, inl 
valve K and convexity measuring device | 
The air container is solidly connected with a heavy 
circular foot plate, which affords a reliable stand « 
Ps apparatus. It holdsa quantity of air sufficient for many 
tests. The container is filled by means of a double 
action hand pump supplied with the apparatus. 


ird 





Special attention has been devoted to the design of the 
71 clamping arrangement. In order to allow pertfectl; 
reliable clamping, the bell-shaped clamp is mounted on a 


cross bar. The square thread screw runs in a long bush 


ing and both the screw and handwheel are of substantial 
c dimensions. An elastic intermediate bed is provided 
between the lower clamping surface and the bed plate 

, 


: This elastic bed serves the purpose of evenly lis 

7 tributing the pressure exerted by the handwheel 
I 1 

H thereby insuring a uniform grip through the annular 


ic 





clamping surface, it also obviates damage to the samy 
To avoid loss of compressed air on test specimens of 
great permeability, a thin rubber diaphragm is placed 
between the sample and the lower clamping surtace 
This diaphragm is held securely and in such a positior 
that the test body is subjected to an even stress over 
the whole of its area from the moment the test starts 
The bell shaped clamps are interchangeable. The 
change can be effected readily by simply loosening one 
nut on one of the stays of the cross bar: the other stay 
being in the form of a hinge, the whole top part can be 
swung clear away from the table 

For testing paper, clamps of the following sizes are 








used: 
a) Metric Standard 10 sq. cm 
b) Inch Standard, test area as specified for 
Mullen Tester 
For cardboards and tissues the standardized testing surface is 100 cm.’ 
As the degree of expansion in paper, cardboard, tissues, fabrics varies considerably, special 
clamps must be used for the different materials. Bell-shaped clamps are made 
for paper, metal foil, etc. with a depth of 20 mm. 
for cardboard and similar material with a depth of 60 mm. 
for tissues, skins, etc. with a depth of 60 mm. 
The pressure gage registers the bursting strength with full accuracy. It is provided with 
a drag indicator which allows the reading of the maximum pressure after the termination of the 
test. For accurate zero adjustment of the gage the dial is so constructed that it may be re 
volved by turning a knurled screw fitted to the casing. A standard pressure gage is provided 
for measuring pressures up to 10 kg./cm.? (140 lbs./in.*). For testing tissue paper, cigarette 
paper etc., of a low bursting strength, a pressure gage more highly sensitive than that for the 
ordinary papers is required. For this purpose a pressure gage indicating bursting strain up t 
1 kg./cm*. (14 lbs./in.?) is used. 
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A secor ressure gage is pr to indicate the air pressure in the cylinder 

Following a suggestion by Prof. Dalen, a special instrument was designed for measuring the 
height of convexity forms y the sample before bursting 

This special instrument has a contact point resting lightly on the center of the sample under 
test. When the sample, under the effect of pressure, begins to bulge, the contact point is 


ifted and its movement is transmitted on a measuring device, where the height of convexity 








is shown by a pointer on a circular graduation. For paper this measuring device is supplied 
to measure a bulge up to 20 mm. height, for cardboard, textiles and other materials of great 
ictility, it is provided for a range from 0 to 60 mm 
From the tth and the height of bulge the mean breaking load in kilograms 
relating to a strip 1 cm. wide, and therefrom the breaking length in km of any strip may be 
1iculate 
By reasot yortant function, i. e. to provide a means for determining with accuracy 
the height of convexity of a sample at the bursting moment, this instrument forms a valuable 


supplement to the Bursting Tester 


Pneumatic ee —> 
Cycle 


Controllers € 






(Bristol Company) 


i> the automatic 
control of process 
cycles the maximum 
of simplicity at a min- 
imum of cost may gen- 
erally be obtained by 
the use of diaphragm- 
perated valves actu- 
ited by a pneumatic 
cycle controller. <A 
very large proportion 
of controlled processes 
are such that the se- 
quence of the sever il 
events which termi- 
e the cycle is the 


reverse of their order 





1e Operations may be 
controlled by a single- 
cam instrument, in 
which a number of 
pilot valves are actu- 
ated in turn by a mo- 
tor-driven cam. This Fig. 1 

cam may be made ad- 

justable within certain limits; and speeds are determined by change-gearing between the 
synchronous motor and the cam-shaft. The starting and stopping of the motor are usually 
governed by a pressure-operated switch within the case of the instrument. A single-cam 
controller is shown in Fig. 1 





ae 
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Where utmost flexibility is required, and the different events in the 


ide m impracticable, there is 


varying degrees, rendering control by a single cat 
of instrument shown in Fig. 2. Here several individual cams are mo 


shaft, and each is adjustable through a wide range, both as regards the 
fluence in the cycle and its position in the seg > -vents. The pn 
this instrument are identical with those of the ntroller; bu 





ment illustrated, two pressure switches may 


the starting and the stopping of the motor with different events in the cy« 





The instruments described 





+ 


used in conjunction with any of 


a Variety 





pressure, temperature, etc.; and, 


themselves to those types of control where a certain degree « 


with suit 





Automatic cycle control finds a wide application in the processi1 
facture of articles from rubber and plastics, in textile and paper mill practi 
of presses and molds, and, in fact, in any industrial process whet 





or mechanisms which can be made subject to the control of valves, are requ 


in a more or less definite sequence. 
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Tavistock” Transit Theodolite 


(Cooke, Troughton & Simms, Ltd.) 





HE particular feature of the method utilized (patents of Captain T. Y. Baker, R.N., and 

R. W. Cheshire, Admiralty Laboratory, National Physical Laboratory) is a bisection 
setting, thus following to some extent usual micrometer practice, in which two movable webs 
are brought into a symmetrical position in relation to a circle division. In the “Tavistock” 
Theodolite, however, the images of two diametrically opposed graduations of the circle are, 
by optical means, brought on either side of a fiducial mark in a suitable field of view. Both 
applications of this method of reading depend on the great sensitivity of the eye in judging 
the equality in width of two slightly separated light gaps. The act of symmetrically strad- 
dling these two lines about the reference mark gives a meaned circle reading free from cen- 
tering errors. The width of the light gap on either side of the black reference band can be 
varied to suit the taste of individual surveyors by a simple adjustment 
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The ordinary method of engraving lines on a silver inlay breaks down, for various technical 
reasons, when applied to small circles reading direct to single seconds or less. Therefore, a 
new technique has had to be evolved, entailing the use of glass circles, the divisions being 
marked on the rear face, which is silvered over and suitable protected. Thus the surface 
bearing the circle graduations is out of the reach of dust and deposited moisture, and cannot 
be tarnished. Moreover, such division lines are absolutely permanent. and stable. The use 
of glass circles is especially advantageous when artificial illumination is required. 

As to accuracy, given good average outdoor conditions, the uncertainty of reading for a 
single observation with the Tavistock Theodolite would not be expected to exceed 4 seconds, 
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while testing these instruments under workshop conditions on collimators, free from the 
disturbing influences of air currents, refraction troubles, etc., it is found to be easily possible 
to keep within 2 seconds with a single observation. The foregoing figures include gradua 
tion, pointing, personal and all other sources of error. 

So much for the great accuracy realizable with these small optical theodolites, but to many 
minds an equally great, if not greater advantage (especially when the subject is viewed from 
the economic standpoint) is the increased speed and comfort with which readings can be 
made. Recently four officers of a British Government Survey Department, without any 
previous experience of the Tavistock instrument, were able to observe with it at once at a 
speed of about one pointing per minute. To achieve anything like the same accuracy with 
the older type of theodolite would, in all probability, have taken nearly three times as long 





Mercury Column 
Pressure Gage 


(Amthor Testing Instrument Co.) 


HIS type is particularly recommended for all applications 

requiring the accurate and close measurement of low pres- 
sures and vacuum. Outstanding features in the design are 
the following: 

Protected glass and scale—The glass tube is protected from 
possible breakage by the U-shaped scale case. 

Distinct clear reading—The mercury level stands out sharply 
against the white backing of the glass tube. The depressed 
black graduations and figures against the smooth aluminum 
finish of the scale present a clear and distinct reading, easily 
visible from a distance. All other parts are finished in heavy 
black enamel. 

Universal 3-way connection—Any one of the right, left or 
top connections on the mercury chamber can be used. All 
three are threaded for 14” standard pipe thread. 





Continuous Blow-off 
Hydrometer 


(Permutit Company) 

















VERYDAY boiler plant practice shows that for a given boiler design 

and set of boiler operating conditions there is a maximum saline con 
centration beyond which steam of good quality will not be obtained. It is 
customary to use a hydrometer to determine this saline concentration or 
density (which is a measure of the concentration of dissolved salts). But 
the hydrometer reading varies according to the temperature of the liquid 
(a change of only 5 deg. F. is equivalent to a change in concentration of 
about 100 grains of salts per gallon). This means reading temperatures 
and making corrections with the aid of complicated tables, or perhaps 
waiting for the temperature of the boiler saline to reach the exact point for 
which the hydrometer is calibrated. 

To overcome these difficulties the boiler blow-off hydrometer has been 
developed. With this hydrometer it is possible to read temperature cor- 
rections directly in terms of density. 

An integral thermometer placed in the bulb of the instrument makes it 
possible for the operator to make the correction readily and instantaneously 
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Miniature Portable Universal 
3-Component Vibration Meter 


(Anglo-Swiss Electrical Co., Ltd.) 


I fete instrument is primarily intended to give a chart record of the vibration and shocks 
occurring on locomotives and rolling stock The instruments can be adjusted to record 
to any desired scale from full size to twice full size 

The instrument comprises 3 independent miniature seismographs, each of which records 
, one horizontal com- 
ngitudinal axis of the 






one of the three components. When the instrument is suitably place 
‘ : 


ponent records the vibration in a longitudinal direction, i.e. along the | 




















train or vehicle, and the other records vibrations at right angles to the longitudinal axis’ 


From the records of the vibrations in the 3 planes at right angles it is possible to determine the 
movement as a whole of the spot where the vibration meter is mounted 

The weight (14) for the vertical component is mounted on one end of an arm (15) the other 
end of which is free to move about a horizontal pivot. The arm is carried by a spring (16) 
Attached to the front end of the arm (15) is a second arm which projects downwards and 
terminates in a disc working in an oil dash-pot (17), which effectually damps the natural 
oscillations of the weight. The vertical movements of the weight (14) are transmitted to the 
pen arm (3) by a simple system of levers (18 

For each of the 2 horizontal components the inactive weight is mounted on the vertical 
edge of a thin rectangular plate, which is hinged like a door about the other vertical edges 
Each of the 2 plates is completely enclosed in a box filled with oil, (19) and (20), for damping 
purposes. The movements of these 2 plates are transmitted to the pen arms (1) and (2) in the 
same way as for the vertical component 

The outstanding feature of this instrument is the powerful air and oil damping of the 
components, combined with very low friction. By virtue of the special damping, it is pos- 
sible with this instrument to obtain a faithful record of the severe shocks which occur in 
traction work, without any danger of resonance. At the same time, owing to the small 
amount of friction present, the instrument will record accurately vibrations of relatively small 
amplitude, and each of the pen arms has a well-defined zero position 

Any desired scale between full size and twice full size can be obtained by adjusting the 
length of the pen arms 

In addition to the three pen arms recording the three components, two further pen arms 
are provided. These arms (4) and (5) are actuated by small solenoids and are intended for 
drawing time lines on the chart. The arms (4) and (5) can be controlled either by a contact 
chronometer or by hand key, and the leads from the 2 solenoids are brought out at the termi- 
nals (6). Neither chronometer nor hand key is normally supplied with the instrument, but 
a 41%4-volt dry battery is mounted in the case for energizing the solenoid. 

All 5 pens record in ink on a common chart (21) the effective width of which is 150 mm. 
The chart is driven by the clock (22), the latt by means of the ratchet lever (8). 
Two ranges of chart speed are provided, the first bzing from 70 to 300 mm. per minute, and 


) 


er bzing wound 
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the second from 140 to 600 mm. per minute When using the instrument with a high chart 
speed the ink has not sufficient time to dry, and therefore a plaster roller is fitted which aut 
I 
matically dries the chart and prevents smearing 

The complete instrument is contained in a portable oak case fitted with leather carryit 
strap and measuring 440x250x260 mm. Only the baseboard (23) is seen in Fig. | 

I 


Photoelectric Recorder 


(General Electric joe) 


R ECORDING instruments © sucl 
voltmeters, immeters, et have 








ways been less sensitive than correspondit 
indicating instruments, the result of th 
mechanical burden placed upon the instr 
ment by the recording pen. The inertia of 
such a weight has made it impossible for 
recording instrument to respond as quickl 


ir to as small a change as could an indicatit 
nstrument 


Now, by the application of a different 


ppl ) 
principle, the General Electric Company ha 
produced recording instruments of increast 
sensitivity and accuracy By 1 rporatir 
photoelectric and pliotron tubes, in recor 
ing instruments, it has | mad 

to record quantities where only a limite 


imount of energy is availabl 

In the photoelectric recorder the inkir 
pen is driven by a small high-torque elen 
supplied from an auxiliary source of energ 
Directly beneath the recording element i 


indicating instrument element that 1 
operated by the quantity which is to | 
recorded. A photoelectric circuit and ar 
optical system of special design cause tl 


recording element to follow the indicati 


element and make a continuous record of the 
leflection. In this manner any lantity 
which may be indicated can also be recorded 


The only mechanical burden placed uy 
the indicating element is a tiny galvanometer 
mirror. For ordinary applications, mimiature 
li 
satisfactory, and result in a minimum energy 


In ting instrument elements are entirely 





requirement from the circuit which is bet 
measured. The instruments can be of th 
most sensitive ty] 

The photoelectric circuit and opti 
tem represent a distinct departure from past 
practice Errors due to ordinary variatt 
in supply voltage, photoelectric and pliotron tube characteristics, lamp intensity 
other variables usually troublesome in such circuits have beer 
The filaments of the various tubes are operated at voltages well under their ratir 
insuring long life. 

The energy taken from the measured circuit is extremely small, being only that amount 
necessary to operate the indicating element. Recorders can read 
full-scale deflection of 20 microamperes, at which current the power requirement from the 
measured circuit is less than one microwatt. On the other hand, there is no upper limit 
to the rating of the indicating element; the recorder is adapted to almost any type of servi 
conceivable in measurement work 

The recorders now available can be obtained incorporating practically any of the Genera 
Electric indicating instruments. 


es 














he constru ted with 
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Metallus 


(Clay-Adams Company, Inc.) 
HIS new metallographic microscope constructed on the Le Chatelier principle, combines 
the principle of the inverted metallographic microscope with the ease and convenience 

in handling of the usual type without in any way affecting the optical advantages 

The Metallus combines subjective observation with photographic equipment in a new and 
different construction; the entire apparatus including the photographic equipment is mounted 
compactly on a firm tripod base, eliminating the usual extended optical bench and can be set 
up in a space 14” square 

It is claimed that the best possible arrangement for metallographic photography is thus 
attained, as the observer can examine the specimen through the ocular, focus the image on the 
ground glass and take the photograph, with- 
out changing position. An important 
additional feature is the ease with which 
specimens can be projected on a table or 
screen. Projection is invaluable for con- 
venient examination by an individual or 
group. It eliminates the eyestrain of micros- 
copic examination 

Source of Light—A special filament lamp 
of 6 and 7 volts, 5 ampere provides a steady 
nonflickering illumination, and can only be 
used with a rheostat. The rheostat may be 
used on direct or alternating current and on 
110 or 220 volts by connecting the current 
with the respectively indicated terminals on 
the rheostat. The apparatus may be con- 
nected either on the 6 or 7 volt mark (as 
indicated on the rheostat) depending on the 
illumination desired; 6 volts are suitable for 
subjective observation whereas 7 volts 
giving more brilliant illumination should 
be used in projecting and for micro-photo- 
graphy. A switch is mounted in the con- 
necting cable to turn the light on and off 
The lamp is completely mounted in a lamp 
housing on a sliding bracket, along which it 
is moved to secure the best illumination. By 
means of centering screws on the outside of 
the lamp housing the light rays are further 
adjusted to the aperture of the objective 
For most effective centering of the lamp, care 
should be taken that the spiral filament of the 
lamp lies parallel to either one of the lamp 

















filament. Condenser lens is optically correct and fixed at the foot of the lamp housing. 

Light Filter—Between the transverse tube and the condenser is a revolving disc containing 
six light filters 

Transverse Tube—The light equipment lies in a horizontal plane with the vertical illumina- 
tor and is connected by a transverse tube. This transverse tube contains a lens system and 
2 iris diaphragms. The diaphragm next to the light filters, is used to adjust the illumination 
to the various objectives and kinds of observation. The lever controlling the diaphragm 
moves along a calibrated scale indicating the size of the aperture. The second diaphragm is 
used as an auxiliary means for adjusting the light rays in the vertical illuminator, and also 
controls the light rays so as to exclude all unnecessary light from reaching the objective, 
thereby obtaining greater depth and clearness. Between the 2 diaphragms is a mechanical 
correction device operated by a screw at the right side of the apparatus 

Vertical Illumination is situated beneath the objective at the junction of the vertical and 
transverse tubes and illuminates the object by means of either a triangular mirror or a tri- 
angular plane glass which are arranged so that either one may be applied. For high magnifica- 
tion, table or wall projection, the mirror reflector is to be preferred as it gives a strong brilliant 
light reflection whereas in lower magnifications and photography the plane glass reflectior 
should be applied as for this work it gives a subdued light, more suitable for examination 
through the ocular, and micro-photography. If the knob located directly underneath the 
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stage on the left is in normal position, the mirror reflector is in use. To use the plane glass 
reflector pull out the knob to its stop limit. This knob is also intended as a correction screw 
for any appearing shadows or uneven illumination in the field. The vertical illuminator 1s 
held in place by a set screw and should not be removed unnecessarily. 

Stage is situated above the tube and the objective. The object is placed upon it with its 
prepared surface above the aperture facing the objective. It has a large aperture 50 mm in 
diameter for the examination of larger objects. The aperture may be suitably reduced by the 
insertion of diaphragms (which are made of a glass plate with metal ring). Three diaphragms 
are supplied with the apparatus to adjust the aperture to 35, 25 or 15 mm. The object is 
kept in position by means of a clamp with 2 spring pins attached to a small vertical rod in the 
stage. In applying or releasing the spring clamp, handle it at end connected with the vertical 
rod. The stage is also constructed with a mechanical calibrated cross moving device, oper- 
ated by means of micro-screws. The range of the compound motion is 30 mm. each way. 
Two calibrated position bars are attached to the stage and are adjustable. These devices 
enable recording of any desired point on the object so that it can easily be relocated. 

Coarse Adjustment screw is on the right and moves the stage with the object. A locking 
screw is also provided on the opposite side so that even a heavy object may be placed on the 
stage. After bringing the object in approximate focus the locking screw is applied preventing 
the weight of the object from pressing the stage downward. 

Fine Adjustment—The fine adjustment screw moves the tube. The screw may be oper- 
ated from either side of the apparatus, one side being provided with calibrated scale. 

Objectives—Special achromatic objectives are supplied, corrected to a tube length of 250 
mm. for use with uncovered objects and give a clear and faultless image. They have short 
mounts which bring the back lens of the objective as close as possible to the vertical illumina- 
tor whereby clear and uniform illumination of the object is obtained. The objectives are all 
of desirable slip on mount type, facilitating quick interchange. 

Oculars—Any standard ocular of either the Huygensian or compensating type may be used- 

Ocular Observation—An oblique tube is extended from the vertical tube for ocular obser 
vation, the image being reflected by a mirror which is located at the junction of the 2 tubes 
When the extension of the oblique tube is down to its stop limit, the mirror is in position re- 
flecting the image into the oblique ocular. When projecting through the main vertical tube 
the extension of the oblique tube should be pulled out to its stop limit. Both ocular tubes are 
of standard size and will take all standard microscopic eyepieces. For observation through 
the oblique tube a dark filter is supplied and should be attached to the outside of the ocular to 
protect the eyes from strong and brilliant light rays. 

Photographic Equipment consists of a strong metal housing mounted on the lower part of 
the stand with a reflecting mirror at the bottom and a hooded ground glass for convenient 
observation at the top. The vertical tube with an ocular at the lower end projects the image 
on to the reflecting mirror which in turn reflects it on the ground glass or plate. The ocular 
at the lower end may easily be exchanged by swinging the apparatus sideways after loosening 
the lever at the right side of the stand. A photographic shutter for various exposures is 
built into the vertical tube. 

Table or Wall Projection—The apparatus is swung away from the camera box by releasing 
the lever on the stand and may be raised vertically to increase the distance and size of image 
for table projection. For wall projection a projecting prism, supplied with the apparatus, is 
attached to either the oblique or vertical ocular. Proper adjustment of the light source is 
essential for effective projection and for screen projection; most satisfactory results are ob 
tained in a dark room. 


Photoelectric Tube makes it Possible 
to Locate Airport in Fog Flying 


i is possible for the photoelectric tube, or electric eye, to “see” an airport or airway beacon 
in spite of a fog so heavy that the human eye cannot help the aviator, it was announced by 
W. F. Westendorp of the General Electric research laboratory, in a talk before the Dayton 
(Ohio) Engineers’ Club on May 5. Apparatus for so locating airports in heavy fogs, either 
in daytime or at night, was exhibited and demonstrated by Westendorp, who is carrying on 
the work of light studies made by Dr. Langmuir, associate director of the laboratory. 

Those who have driven an automobile through a fog appreciate how difficult it is to judge 
distances of oncoming headlights, and how hard it is to see the road through the glare caused 
by one’s own headlights. The fog, contrary to general opinion, does not absorb light but 
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instead of traveling in straight lines from the light source to the eye, the light 
rays are deflected and reflected between the particles of moisture in the air, so that the light 
is thoroughly dispersed and is traveling in all directions by the time it has gone a little distance 
from the light source. The result is that the human eye can not see the light source, but is 


aware only of a possible general increase in brightness of light, depending on the nearness and 


lisperses it 


intensity of the light source 

The photoelectric tube, sensitive to slight differences in light intensity and capable, with 
the assistance of other vacuum tubes, of converting such light intensity changes into electric 
urrent variations which can be greatly amplified and put to work, has been made into an 
airport beacon finder 

Back toward the tail of the plane there is mounted a large photoelectric tube. In front of it 
is a mirror, mounted at a 45° angle and rotating at about 100 R.P.M. so that the mirror rapidly 
reflects light from windows on opposite sides of the plane to the photoelectric tube. Two 
instruments on the instrument board in front of the pilot are remotely connected to the photo- 
electric tube and its amplifying unit. The first instrument measures comparative light in- 
tensities on the opposite sides of the plane; the second measures absolute intensity of the 
light. The first shows whether the airport light is to the left, right or directly in line with 
the nose of the plane; the second shows whether the aviator is approaching or going away from 
the light. The human eye would be unable to notice any differences in the amount of light 
through windows on opposite sides of the plane, but the photoelectric tube determines even 
slight differences. Since the fog so thoroughly and uniformly disperses the light, the amount 
of light reaching opposite sides of the airplane differs according to the direction of the iight 
source 

If the photoelectric tube responded to all kinds of lights, it would be useless, since city 
lights and similar sources would affect the instrument. The pick-up device in the plane, 
therefore, has been tuned to respond to light flickering at the rate of a thousand times a second. 
Light with such a flicker cannot be obtained if using an incandescent or arc light since the 
light impulse would merge, but can be obtained by using 1000-cycle pulsating current with a 
hot cathode neon tube at the airport. The neon tube is definitely lighted and unlighted a 
thousand times a second, and while the bright red neon light appears to the human eye to be 
without a flicker, the photoelectric tube recognizes the difference between this and other 


lights, and signals accordingly. The device has not been brought out commercially. 


6-FOOT measure, combining in a 99 
A a unique way the convenience rescent 
of a pocket tape and the utility of a v3 
rule, is known as the “Crescent” X I ape-Ru e 
Tape-Rule. It is an accurate steel WA 

\ \ 

tape that automatically winds int a . Y 
ee ey a X Q (Lufkin Rule Co.) 
sturdy case only 2” in diameter, yet, when Vi 


withdrawn, is rigid like a rule. “Crescent” Yva 
No. 696 is marked inches to 16ths; No \ v\ 


696D is marked feet, 10ths and 100ths of . 

. X 
feet, i. e., engineers’ measure. It is handy to \ 
use and easy to carry in the pocket. It can be \ 
used by the mechanic, engineer, architect, X y 
contractor, factory superintendent and in- \ 


spector. 
The line or rule blade is of super quality tempered 

steel, stiffened by special forming. It is nickel plated 

and has prominent dark markings. Unsupported, it may be 

projected like a rule. It will also flex around and accurately 

measure circular, round-cornered and other shaped objects. 

Measurement is taken when outer end is projected against 

any object, and the solid clip at first end serves for withdrawing 

rule blade from case and also as a hook for taking measurements out of arm’s reach. The 

sturdy case is chromium plated, and has smooth-working, spring-winding device, with 





ratchet stop. 

The operation of the “Crescent’’ Tape-Rule is simplicity itself, exactly same as any spring- 
wind pocket tape. It is never dangerous, for the rule blade being manually withdrawn, 
automatically returned, is always under control. It cannot fly out of case at a high and un- 
restrained speed. Simple pressure on push button recoils it in case far more quickly than any 


tile > Ide 
rule can be folded 


am 
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A New Optical Pyrometer’ 


RECENTLY developed cross-filament pyrometer of Siemens & Halske is based on a 
principle not previously used and is especially suitable for fast and accurate temperature 
measurements between 90° and 1800°C. A characteristic of the new instrument is its 
extremely low weight of about 1.5 Ibs. which excludes fatigue of the hand even at extended 
use. The cross-filament pyrometer is, just as the familiar glowing filament pyrometer, a 
partial radiation pyrometer the action of 












8 which as is known is based on the com 
RS parison of the brightness of the body to 
= Filament be measured with the brightness of a 
N calibrated incandescent lamp at a definite 
mR : ‘ . : | 
| incandescent color which is filtered 
through a red glass. The simple con 
| struction, however, could only be 
Filament I realized by the application of a new 

measuring method. The incandescent 

Fixed Temperature lamp contains 2 crossed glowing filaments 

Point of materials of different characteristics 

of current-brightness. The 2 current 

brightness characteristics intersect at a 

L definite temperature which serves as a 


—= Lamp 


aacaet comparison temperature (Fig. 1). The 2 


filaments of the lamp and an adjustable 
resistance are connected in series to a 
little flash-light battery (Fig. 2). Before the measurement, the comparison temper- 
ature is adjusted by means of the resistance; this is attained when the 2 filaments appear 
equally bright. By means of a gray-wedge between objective lens and lamp the radiation of 
the body to be measured is then attennated so much that body and cross-filament appeat 
equally bright that is that the picture of the cross-filament disappears in the picture of the 


Ocular 
Red Glass | _ Lamp 


Fig. 1 


Objective 

























Rian Gray Wedge Pocket Batter 
Knurled King for Gray wedge Knurled Ring for Kes:stance 


radiating body. The gray-wedge is provided with a division in °C on which the temperature 
can be read. This measuring method makes an accurate measurement without an electrical 
indicating instrument possible. In order to facilitate the adjustment of the 2 filaments to 
equal brightness one of the filaments is shaped as a broad ribbon so that it acts as background 
for the other round wire filament. The adjustment is made without difficulty with an 
accuracy of about 3° which results in a very high accuracy of the instrument. The dif- 
ferences at the lowest range (900°C.) amount to about +2-3°, at 1600 to 1800° to +8-10 ; 
they are therefore rather small for a portable control instrument. The telescope-shaped 
housing in which all parts are mounted is made of a pressed material. The instrument can 
be adjusted equally well and easily at large and small distances. The new cross-filament 
pyrometer is a reliable measuring instrument which can constantly be carried around by the 


*Translated from Die Messtechnik, April, 1931, pages 113-114. 








INSTRUMENTS July, 1931 








operating engineer. It has already proved its value in the temperature measurement of metal 
ind steel melts, rolling of material, forging of pieces, annealing and hardening, furnaces of all 


kinds, burning of ceramic materials, glass melting, etc 


-—o~ 


Recording, Integrating and 


e a 
Indicating Flow Meters 
(The Foxboro Company) 
_ n-—The Foxboro Recording, Integrating and Indicating Flow Meter is designed 


for use on processes in which it is desirable to have a flow meter which can be read easily 
ind instantly. In a gas plant or power plant, for instance, it is often necessary for the operator 
to open a valve which is at a distance from the meter and at the same time watch the meter to 
see how the flow is being affected. On applications like this, and also in boiler rooms wehre 
there is a multiplicity of instruments to be read, the 8-inch indicating scale on the Combination 
Meter gives a highly visible reading at all times. In addition the Meter furnishes the highly 
desirable and well-known recording and in- 
tegrating features. This instrument gives 
the operator the complete story. A glance 
at the indicator gives him the instantaneous 
reading of the flow. By reading the in- 
tegrator, he can obtain the total flow for 
the period of operation and the chart gives 
him the record of the entire operation 
Only with these three aids can the operator 
control the process intelligently 
Construction—This instrument is similar 
in construction to the standard Foxboro 
Flow Meters. It has a standard 12” round 
case on top of which is mounted an 8” In- 
dicator. This indicator is attached to the 
recorder case by a special casting through 
which the actuating link runs. The dial of 
the indicating instrument has the long, open, 
concentric scale, plain tapered pointer and 
block numbers which have made Foxboro 
Indicating Gages and Thermometers note- 
worthy for their ease of reading. The dial 
can be cut to indicate the rate of flow in 
any desired units. The entire assembly is 
completely closed and is so designed that it is 
dust and moisture proof. The 12” case 
which contains the recording and integrating 
features has the standard ring with rubber 
gasket and the indicating gage has a threaded 
ring 
Operation—Measurement of velocity, 
and hence rate of flow, when measuring 
liquids, can be secured by making use of the 
orifice meter principle, i.e., by placing in the 
pipe line an orifice of smaller diameter than 
that of the pipe, a greater velocity will 
result at the orifice than exists in the line. 
The same princip'e may be applien in measur- 
ng the volume of gases, when the pressure is constant. The increase in velocity through 
he orifice causes a drop in pressure on the downstreamside of the orifice, and this 
drop or differential pressure furnishes a measure of the flow. All Foxboro Flow Meters make 
use of this orifice principle for operation. For a complete description of the orifice principle 
see our handbook, “Principles and Practice of Flow Meter Engineering.’ The only difference 
in operation between a standard Foxboro Meter and the Combination Meter is in the new 
indicating scale. The indicator is actuated by a link which extends through a hole in the 
casting which connects the two cases and attaches to a lever on the pressure-tight bearing of 

















the recorder 
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A String Oscillograph and 


Recording Camera 
By : 
John D. Crawford* 


OR a number of years the General Radio Company has been manufacturing a string-type 

oscillograph in which the shadow of the vibrating string is thrown onto a translucent 
screen by means of a multi-sided rotating mirror. By adjusting the speed of the mirror it is 
possible to view the wave shape of recurring alternating-current phenomena 












Fig. 1 


the square white spot in the lower right-hand corner of Fig. 2 





To further enhance the usefulness of the oscillograph a unique 
moving film camera has been designed. This camera uses standard 
35 mm motion picture film or paper at speeds up to 30 inches / second 
The arrangement of the apparatus is shown in Fig. 1 on which the 
path of the light beam has been indicated. Light from a 32-candle 
power headlight bulb passes from the lamp house at the extreme right 
through a lens system in the string galvanometer. Instead of passing 
on through the viewing box, the beam, (shown by the dotted lines) is 
deflected by the mirror into the camera. A cylindrical lens serves to 
concentrate the beam. The minor 
is mounted on a vertical shaft 
fitted with stops. A twist of the 
wrist is all that is necessary to 
shift its position so that the light 
beam is reflected into the camera 
or allowed to pass unimpeded into 
the viewing box. The operation 
is similar to that of a Graflex 
camera. 

The camera itself consists of a 
rectangular aluminum casting 
having 3 separate compartments 
The lower compartment on one 
side serves as a magazine for the 
unexposed film. This film passes 
over a driving sprocket and 
through a light-tight slit into the 
upper compartment which serve 
as a magazine for the expose 
film. As the film passes up over 
the driving sprocket it is momen 
tarily exposed through a hori- 


zontal slit running transversely across the film. A typical 
record is shown, full size, in Fig. 2, the vertical lines on 
which were impressed by a synchronous-shutter timing 
system. 

The synchronous shutter consists of an enclosed syn- 
chronous motor driven from the 110-volt line. A spoked 
wheel attached to the shaft rotates at an exact speed of 
10 revolutions / second, (if the supply frequency is exactly 
60 cycles / second) and the shutter is so mounted that the 
spokes of the wheel cast a shadow along the camera slit as 
they rotate. With the use of the five-spoke wheel normally 
provided, lines are marked in 0.02 second intervals. One 
spoke of the five is shorter than the others, thus marking 
1/50 second intervals on the film. The synchronous shutter 


also provides a means for indicating one-second intervals, 
5 


This string oscillograph and camera combination is notable for its ruggedness, low first 
cost, and low operating expense. For this reason it has had a wide acceptance in the labora- 


*Engineer, General Radio Company. 
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tories and electric rooms of schools and colleges for the ease of replacing strings when broken 
by student use has been an important factor. 
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Fig. 2 
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The instrument is adapted for any kind of oscillographic work where the maximum fre- 
quency is below 3,000 cycles / second. With microphone pickups generally available the 
instrument also becomes useful for studying sound impulses produced by small moving 
mechanisms such as clocks and watches or of vibrations in heavier machinery. 


New Solenoid Valve 


(Toledo Precision Devices, Inc.) 








SOLENOID dripless valve has recently 
been perfected which stops all dripping 
after the valve is closed. 

The valve operates on the solenoid prin- 
ciple; that is, when the current is on, the 
valve is open, and when the current is broken 
the valve closes. The valve seat is placed 
at the outlet, so that no liquid can flow after 
the valve is closed. 

With this valve, exact measures of any 
liquid are possible as the flow can be instantly 
stopped. It was designed primarily for use 
with the Toledo Scale Electric Cut-Off 
Weighing Device. 

With this attachment the liquid passes 
through the valve and flows into a container 
on the scale. As the container fills, the 
weight of its contents is automatically 
registered on the scale dial by the indicator. 
When the indicator reaches any predeter- 
mined weight it passes over the electric eye, 
intercepting a beam of light, automatically 
cutting off the current thus stopping the 
flow through the valve. 

This valve may be used to advantage in 
any filling operation where exact wieghts are 
essential. This new device will be found 
extremely valuable for use in oil refineries, 
bakeries, ready mixed concrete plants, by 
paint manufacturers, lard renderers, and in 
fact, in any liquid packaging or mixing opera- 














tion. Itcomesin %”, 1” and 2” sizes. 
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INDICATING CONTROLLER. Broadside 
describing and illustrating indicating control 
instrument for automatically controlling rela- 
tively high temperature processes and units 
such as glass furnaces, ~ iunizing tanks, etc. 
Brown Instrument Co., 4482 Wayne Ave., 
Philadelphia, Pa. 

HEATERS & HOT PLATES. Bulletin 31-A 
describes the stand-up-ability, convenience and 
efficiency of Precision Electric Heaters and Hot 
Plates. Precision Scientific Co., 1736 N. 
Springfield Ave., Chicago, III. 

BAKELITE REVIEW. Vol. 3, No. 1 of this 
periodical contains the following articles: 
“Color,” ‘‘Save the Surface with a Bakelite 
Finish,” ‘Picking the Man,"’ etc. Bakelite 
Corp., 247 Park Ave., New Y ork, es 

TYCOS ROCHESTER. The April, 1931 
issue of this quarterly contains the 
following: ‘‘New Things in Weather Science,”’ 
“Finding the Right Climate, Cashing in on 
the Accuracy of Old Man Weather,’ ’ “Sliding 
Show,” etc. Taylor Instrument Companies, 
Roche aster, N. Y. 

RECORDERS. Circular 8700f-G describes 
and illustrates temperature recorders for gener- 
ator rotors and stators. Leeds & Northrup 
Co., 4901 Stenton Ave., Philadelphia, Pa. 

THE GRAPHIC. No. 431 of this publica- 
tion is entitled, Graphic Instruments as a Guide 
in the Operation of Large Machines. Ester- 
line-Angus Co., Indianapolis, Ind. 

DRAFT GAGES & MANOMETERS. Bull- 
letin No. 28 describes and illustrates combina- 
tion draft and pressure gages for reading furnace 
draft on top incline tube and boiler draft on 
lower incline tube and wind box pressure on the 
vertical pressure tubes on forced draft chain 
grate stokers. Bulletin No. 33 describes fur- 
nace draft, boiler, draft and wind box pressure 
suited for any type of fuel, such as oil, gas or 
coal. Bulletin No. 38 describes U gage mano- 
meters used for reading pounds and ounces, 
Inches and tenths of pressure. Defender 
Automatic Regulator Co., 308 So. Eighth St., 
St. Louis, Mo. 

PRESSURE DEVICES. Bulletin No. 70 
describes and illustrates power type pressure 
devices for remote master pressure indicators 
and recorders and cther uses. Bailey Meter 
Co., 1050 Ivanhoe Rd., Cleveland, Ohio. 

GAS ANALYSIS. A reprint from July 15, 
1929 issue of the Analytical Edition of Indus- 
trial and Engineering Chemistry entitled, ‘An 
Improved Air-Gas Ratio Apparatus” by 
Crandall Z. Rosecrans. Leeds & Northrup Co., 
4901 Stenton Ave., Philadelphia, Pa. 


TRU-VAC GAUGE is the title of a small 
folder on the Tru-Vac Gauge which indicat 
vacuum conditions instantaneously and con 
tinuously. Continental Electric Co., St 
Charles, Ill. 


RADIO INSTRUMENTS. Catalogue F, 
Part 2, is a comprehensive supplement to part 1 
of catalogue F and describes all new instru 
ments and announces important specification 
changes in others. General Radio Co., Cam- 
bridge A, Mass. 


PYROMETERS. Catalogue No. 1101 feat- 
ures a new line of potentiometer pyrometers. 
This catalogue contains 48 pages and is pro 
fusely illustrated. Brown Instrument Co., 
Wayne and Koberts Aves., Philadelphia, Pa 


GAS SERVICE JOURNAL. May, 1931 
issue of this publication contains the following 
“Measurement of Load Division in a Distribu 
tion System;"’ ““New High Pressure Gas Supply 
to Ms uryland Towns of Ellicott City and 
Cockeysville;"” ‘‘Coke Oven Gas as a Source of 
Chemical Raw Materials,” ete. Pittsburgh 
Equitable Meter Co., Lexington Ave., Pitt 
burgh, Pa. 

RECORDING GAGES, 24-page Bulletin 
168 is devoted to the new steel spring recording 
pressure gages. Foxboro Co., Foxboro, Mass 

FUEL OIL VALVES. No. 50 Bulletin de- 
scribes hand operated oil fuel regulating valve 
\utomatic Temperature Control Co., In 
34 East Logan St., Philadelphia, Pa. 

RECTIFIERS. 16-page Circular 1907 ds 
scribes Mercury-Are Rectifiers, includes many 
photographs and drawings. Westinghouse 
Electric and Manufacturing Co., East Pitts 
burgh, Pa. 

RECORDING METERS AND GAUGES. 
Publication No. 150 entitled W & T Tanner 
Remote Recording Meters and Gauges. Wallace 
& Tiernan Products, Inc., Belleville, N. J. 

ARRESTERS. Circular 1737-F entitled 
“Advance Guards" is a 23-page, illustrated pub 
lication describing autovalve arresters and the 
correct method of installing them. Westing 
house Electric and Manufacturing Co., East 
Pittsburga, Pa 

RESISTANCE BRIDGES. A folder which 
describes and illustrates resistance bridges for 
various purposes. Leeds & Northrup Co., 
4901 Stenton Ave., Ph.ladelphia, Pa. 

NAVIGATION INSTRUMENTS. Four 
booklets dealing with the following: Oil Level 
Gage, Telepoint Compass, Aircraft Compasses 
and Navigation Lights. Pioneer Instrument 
Co., 754 Lexington Ave., Brooklyn, N. Y. 
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TAPE- RULE. 4 leaflet describing and 
istrating the ¢ scent tape-rule that auto 
matically Pe nlf ee i sturdy case only 2 inches 
liameter, yet when withdrawn, is rigid like 
1rule. The Lufkin Rule Co., Saginaw, Mich 


MONOCHROMATIC LIGHT. A card de 


ribing and illustrating a nephelo and ab- 


orptiometer for monochromatic light Fr’. 

Kipp & Zonen, Delft, Holland . - 
RECORDERS & THERMOMETERS. One 

4-page circular describing the Tapalog pyrome- 


er recorder with synchronous electric clock 
power, and the other describing the Model 8501 
( ling electric thermomete1, null method 
ty pe Wilson-Maeulen Company, Inc., 383 
Concord Ave., New York. 


TEMPERATURE CONTROL. Five new 
folders: Cir. 243-P “Better Galvanizing,”’ Cir 
249-P “Better Chemical Processing 

setter Heat-Treating in R. R. Shops,’’ Cir 
81-P “‘Better Ceramic Products,"’ Cir. 288-P 
Better Gas thre ugh better temperature 

mtrol. Leeds & Northrup Co., 4901 Stenton 
Ave Philadelphia, Pa. 


CHRONOFLITE. Leaflet describing a new 











pr mm instrument of that name incorporat 
ng in one case, a stop watch, an elapsed-time 
watch and an 8-day clock Jaeger Watch Co., 


$04 East 45th St., New York. 
THE FOG HORN. The June, 1931 issue of 


this publication contains the article, ‘Defects 
n Rayon Goods, by Herbert R. Mauers 
berger Parks-Cramer Company, Fitchburg 


Mass, 

THERMOCOUPLES. A leaflet describing 
and illustrating vacuum thermocouples for 
measuring weak alternating currents. P. J. 
Kipp & Zonen, Delft, Holland 

RECORDERS. Cir. 254-F describes a wal 
type electrical thermometer which measures at 
one central location as many different tempera- 
tures as are required. Leeds & Northrup Co., 
4901 Stenton Ave., Philadelphia, Pa. 

SLITTING SAWS. A small circular de- 
scribing metal slitting saws with side chip 
learance for deep slotting with free cutting 
iction. Brown & Sharpe, Providence, R. I. 

GAGE. A leaflet describing and illustrating 
the height gage used to measure depths easily 
ind accurately—trelative differences in height 
ire determined quickly. Brown & Sharpe, 
Providence, R. I 

BALANCES. A circular describing the im- 
proved model short beam analytical balance 
No. 414m in brass case. Julian H. Becker 
Delft, Holland. 

BAUSCH & LOMB MAGAZINE. The 
feature article of the June, 1931 issue is “‘How 
Many Lenses in a Pot of Glass,"’ and technical 
article is the “‘Red-Green"’ Test. Bausch & 
Lomb Optical Co., Rochester, N. Y. 

COMBUSTION. Catalogue 11 entitled 

Efficient Combustion” describeq CO and CO: 
recorder. Industrial Combustion Engineers, 
Ltd., London, England. 

RAINFALL RECORDER. \ four-page 

ircular describing the Stevens Type A-30 rain- 

fall recorder that will run a year with one 
setting. Leupold, Volpel & Co., 267 Washing- 
ton St., Portland, Ore. 

PYROMETERS. A four-page folder printed 
in blue, silver and black describes new potenti- 
ometer pyrometer, is well illustrated and shows 
nine of the fifty novel features. Brown Instru- 
ment Co., Wayne and Roberts Ave., Phila- 
delphia, Pa. 

THERMOMETAL. A 16-page booklet 
describing Wilco thermometals which are 
duplex or bimetals, two metals with different 
rates of thermal expansion permanently bonded 
throughout their contact surfaces. The H. A. 
Wilson Co., 97 Chestnut St., Newark, N. J. 


THE LABORATORY. Vol. 4, No. 3 con 
tains the following article Ber sh, 
Teacher of Chemistry; A New Hand Re 
fractometer; A New Balance; The Hickman 
Vacuum Still; Chlorine, in Industry and in tl 
Laboratory; New Hyperthermometers Fisher 
Scientific Co., 711 Forbes St., Pittsburgh, Pa 


MAGNETIC CLUTCHES. ‘Keeping Pac« 
With Machine Design” is the title of this new 
24-page C-H publication on magnetic clutches 
Cutler-Hammer, Inc., 12th and St. Paul Ave 
Milwaukee, Wis. 

EXPERIMENTER. Vol. V, No. 11 contains 
the article, “‘A Continuous-Film Camera for 
the Oscillograph"’ by Horatio W. Lamson, and 
Vol. V, No. 12 contains “‘Electron Oscillations 
by Eduard Karplus. General Radio Co., 
Cambridge A, Mass. 


OFFICE & FACTORY. Attractive booklet 


ie 


with ingenious ‘‘floor’’ pages showing the home 
office and factory with its various departments 


of the Pioneer Instrument Co., 754 Lexington 
Ave., Brooklyn, N. => 

CONTROL INSTRUMENTS. The 45-page 
Catalogue No. 8008 is devoted to auto 
control applied to various industries, recor 
controllers, indicating controller, valve me¢ 
isms and control panels, et« grown Instru 
ment Co., Wayne and Roberts Aves., Phila- 
delphia, Pa, 

TEST EQUIPMENT. A loose leaf folder 
containing descriptions and photographs of 
different test equipment with their prices 
Pioneer Instrument Company, 754 Lexington 
Ave., Brooklyn, N. Y. 

SURVEYING INSTRUMENTS AND FIELD 
EQUIPMENT. Catalog No. 28 describes 
transits, levels, rods, range poles, plumb bobs, 
tapes and field supplies. Brandis & Sons, Inc., 
754 Lexington Ave., Brooklyn, N. Y. 

WATER WORKS JOURNAL. The May, 
1931, issue contains the following: Th 
Works of the City of Pittsburgh, Pennsy 





vania;"’ ‘‘Associated Improves Water Service 
on Long Island; ‘Hydraulically Speaking 
et Pittsburgh Equitable Meter Co., 400 


Lexington Ave., Pittsburgh, Pa 

SAND TESTING EQUIPMENT. Catalo 
No. 102 is a loose-leaf reference book on rae 
testing and foundry control equipment and 
also for sand data. Harry W. Dietert Co., 676 
W. Grand Blvd., Detroit, Mich. 

AUTOMATIC OSCILLOGRAPH. Leaflet 
20521 describes and illustrates Type PA Auto 
matic Power Oscillograph Westinghouse 
Electric and Manufacturing Co., East Pitts- 
burgh, Pa. 

LIGHTNING ARRESTERS. Leaflet 20365-A 
describes autovalve lightning arresters for the 
protection of railroad signal apparatus. West- 
inghouse Electric and Manufacturing Co., 
East Pittsburgh, Pa 

SHIP PROPULSION. Publication S. P.- 
1814 is devoted to modern ship propulsion and 
an exposition of successful installations. West- 
inghouse Electric and Manufacturing Co., 
East Pittsburgh, Pa. 

GENERATORS. Leaflet 20452-A includes 
several photographs and a drawing describing 
vertical water-wheel driven alternators. West- 
inghouse Electric and Manufacturing Co., 
East Pittsburgh, Pa 

ENGINEERING & SURVEYING INSTRU- 
MENTS. A 64-page catalogue identified as 
Seventh Edition devoted to Sterling transits 
and levels Warren-Knight Co., 136 North 
12th St., Philadelphia, Pa. 

INDUCTION MOTORS. Leaflet 20385-A; 
Type CS, Squirrel Cage Induction Motors, 
describes the new W-frame motor, which has 
interchangeable mechanical and electrical parts. 
Westinghouse Electric and Manufacturing Co., 
East Pittsburgh, Pa. 


—— 
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THE NEW 
EMERSON FUEL CALORIMETER 
WITH 
STAINLESS STEEL BOMB 


| The Greatest Value 
in Calorimeters 
ever placed on the 
market. 

e. The Special Stainless Steel 
™ Bomb is Absolutely Acid 


Proof. 





Write to 


EMERSON APPARATUS COMPANY 


176 TREMONT STREET MELROSE, MASS. 








M405 Test Plane 


Optical Test Planes for use in 
checking accurate plane surfaces, 
made in any size up to 20”, of 
hard glass, Pyrex glass or quartz. 


Inquiries Solicited 
THE GAERTNER 
SCIENTIFIC CORPORATION 
1201 Wrightwood Ave. Chicago, U.SA. 











For precise measurements. 


S.1.P. Comparator U-2 


is adapted to the easy and rapid 
checking of parts without fa- 
tigue to the operator,—especial- 
ly suitable for heavy pieces. 
Pamphlet No. 518 tells about it. 


THE R. Y. FERNER COMPANY 


Investment Bldg. Washington, D. C. 














When writing to the above companies, please mention INSTRUMENTS 
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CURRENT LITERATURE REVIEW 


Abstracts on instruments and devices for measurement, inspection and control 


The Technology Department, Carnegie Library, Pittsburgh, Pa., will furnish photostats of material abstracted 


here Negative prints are 35 cents per page, plus 10 cents for mailing (first class All orders should be 
paid in advance The library is not responsible for loss in mail 














PHYSICAL TESTING 
Dilatometric Investigations in Binary Magnesium-Aluminum Alloys in the Cast State Dilato 








e Unte1 i li i I I n enem 
Z \ Cla &® S. B ‘ ter Ha ( \ \ \ ‘J rftwerk 
Ve 5. J Mar. 1931 s 4 
I ve ition wa lertaken pr r relat ! e | kit mensions 
t« eft for pur Mg-A I rams of ate ar 
| : at i t P I for t ’ rements of ex 
pan re ribe ! ed i ier raph I n condition 
xt ¢ \ ect ¢ between hrink I ex] ¢t } tated 
I e are 16 references and 2 a ‘ ig t I f f rink 1ension 
I efficients, the other 1 al f termin the 
n tt ients th } ter iper at ’ Hia 
Friction Cc oefficients of L ining Materials of Automobile Dry C lutches Ver 1e zur Ermittlung de 
Xe l koethzienten vor Belag trockenlaufen Automobilmotorenkupplunger 


Dr I Di Mi technik Vol. 7, } l Jan 1931, ng 13 


b 


From t Institute of Automotive V« es at the Technische Hochschule, Dresden. Describe 











f pont ingement fo ¥e ' tio oeft ts as function of the pressure between 
mate! p, and of temperature J ts in short e friction coefhcient of motion 
1 ‘ » it with increasing pres re. the coefficient of rest increases s« ewhat With in 
rea friction coef nt i es tor co tt erature; wit easing temperature 
the coefficient decreases The coef fr ‘ the ficient of motion 
Ihe best material is asbestos wl ompressed after weavin ind eve It n stand 
temperatures up to 350°C nd pressure f 2 kg per sq. c1 it has a friction coeff it of 0.3 \ 

bestos with wire stands the same temperature and 0).2-0 f on but the pressure 
she 1 be not more than 1 kg per sq. c! H 


Practical Experience in Hardness Testing. B. Brow: American Machinist, V. 73, Oct. 23, 1931, 
pages 651-654 \lso on by C. H. Wilson, Wilson Maeulen ¢ In \merican Machin 
s, Oct 0. 1930. page 693. 



































I 
rhe paper sses the f r ( te I 
Brinell, Brine ompa Pyra Ro il, Alf 1 
hine h as Scleroscope ind the Alpha rebo 
ping varie such as Erict i the I sen-Olse1 
ind the Cloudburst The Brinell was t first 
ent n ully more a rat 1 of the it 
it 1 oil v fte s t I 
te ut the mict vork mor 
1 rough estimate vhen used | n exp nee 
netal The Rocky ll machine es a different scale fr 
nfusion. Does not work well with material | 
Pyramid tester appears to be the or ndentation machine which may be ed on very 
Herbert machine i ted only for rough work and can not ym hard me ‘ 
Scleroscope is good for only flat surfa ind car t be used on t ria 
be ter has abc I ter 5 Scleroscop¢ perfection on the 
surface vel k idew ind cause error Erichsen is valuable when much 
press wor sources of information: 1, depth of cup, 2, dome macrostructure, 
ind 3, type of r force t I for drawing rhe Erichsen-Olsen machine 
sit r to the ‘ rce for dra\ ip to 12,000 Ibs. Pendulum machine 
ible re ert o Brinell sca I ) Measure potentialities of the 
r work Cloudburst t s uniform hardness without ing the surface 
B cing i ba i loes not overlap the indent iy be measured 
ind results « Briefly gives pt ) ul per n of each of the above men 
tioned machine by C. H. Wilsona the confusion due to difference in Rockwell 
1 Brinell Sc y t Rockwel yuld not the Brinell scale, and indi 
ites that in actual practice the Ro ran scale is accurat t Brine Also tha I 1 place 
jn testing which cannot be tak by the Brinell tester KR... P 
Weld mor ecco Detected by Stethoscope Tests Steel July 24, 1930 
From Oxyacetylene Tip l ts of welds are made 
tested with a small hammer nd 1 ting t ut ven off t f 
tic reedy tone of a defect i ftic t ifferent from that of a satisfa 


ence can be detected 


Strip Steel for Razor Blades is Tested bees 3 ne tically H. R. Simonds. St 


rea M. § 





\uto Strop Safety Razor Co pment for electro 
N. J., plant. Consists of 3 step-cd transformers so arrangt 
opposed and the current differential from the secondary winding measur¢ 
specimens to be tested are placed within the w ndings of the trans 

fferential oscillogram allows < rat mparison of one specimen Ww 
known standard in one of the coils it is possible to ascerta rately 1 out ft 

such characterist micro e, carbor re mn, defects, | treat 
1 instruments are me ted near the transformer The os yeray n a separate room which 
Nor " ‘ pp sasaw t 1c on a frosted glas Trace M.S 
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‘“@@tnor’ Pyro Prod Only 
a A YQ 833 


(Portable Pyrometer) 







The Pyro Prod is an extremely handy, sie 
sturdy, self-contained portable pyrometer. 

It is ideal for molten soft metals and general 
temperature measuring up to 1200 F. 

Almost instant readings are obtained as the 
bare thermo-couple is inserted directly into 
the molten metal or heat zone. 


Write for descriptive bulletin 


ILLINOIS TESTING LABORATORIES, Ine. 
145 W. Austin Avenue Chicago, Hll., U.S. A. 


i 























eAutomatic Control 


increases your uniformity 
aerate Sih anaes less prod Mot 1 valves for reg 
uct spoil r¢ r < 1 perv gas, water » 2 
and te pat result fr 


















Motor ing in Minneapolis-Hor 
operated automatic contr s for ir vats, P es. . | 
a ovens, kilns and fur ‘ 
MINNEAPOLIS S-HONEY WELL 
REGULATOR CO. 2735 Fourth Avenue South 
Minneapolis, Minnesota 




















Spectrum Similarity Proven 


The Violet Carbon Arc with the Corex D Globe—used in all 1931 Weather-Ometer 
Models—gives light transmission so closely paralleling natural sunlight, that for all 
test purposes the two may be considered identical. A comparative Spectrogram of 
these two lights is available, a copy of which will gladly be sent you for your investigation 
The other factors of natural weathering—rain—cold—heat—humidity—and various 
combinations of the same, are reproduced with equal fidelity. Weather-Ometer gives 
accelerated, controlled, reproducible weathering tests on any material or coating that 
can be and is relied upon by industry. For the Spectrogram and an interesting treatise, 
send for Bulletin 7. 

By the Makers of Fade-Ometer and Launder-Ometer. 


Distributors 
New York Sindee — London Berlin 
ATLAS ELECTRIC DEVICES CO. 
361 West Superior Street Chicago, Illinois 

















WRITE FOR INFORMATION 


oracle) aa) SERVICE on Pyrometers, Pyrometer 


PHONE WIRE OR WRITE - > accessories & other equip- 


| ment used for production 
or testing of materials at 


< 


fot Nl om weeie)*tele), ere high temperatures. 
PYROMETER | a 
SPECIALISTS Claud S. Gordon ( company 


“The House of Service 


_ Ma a, Mi, Li, Me, Me, Mr, 





SSteAse Established 1914 
Chicago Cleveland Indianapolis 
When u ig to the ak n Tk ME 
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Standard Shatter Test for Coke. Blast Furnace and Steel Plant, July 1930, pages 1157-1158 
Description of the ay rat 1 


Research Committees.—M. S 





Modification of the Spinning-Film Hiding-Power Method. George S. Haslam (The New Jersey 
i on, Pa rial f 


Zinc Co., Palmert ndust & Engineering Chemistry, Analytical Edition, | 








Presented before the Division of Paint and Varnish Chemistry at the Atlanta Meeting of the 








\r ( al Sc t 1930 \ technic has been developed for the measurement of the 

hid power of a dry paint filr he test is essentially a refined paint-out test in which a uniform 

nt PI I a contras nel | inning on an off-center spinning device Dry hiding power 

dos t che wet meas : made with the cryptometer, in every case and some of the 

excepti I ssed H 

Testing Rubber under Compression. (Data supplied by) H. L. Scott & Co. The Rubber Age. 
Ja 


tary 25, 1931, pages 403-404 





Br ript f Scott Compression Tester and discussion of results obtained, together with 
my rist f various mater nd factors influencing results M.F.B 
Stress Analysis by Strain Gages. T. W. Greens Product Engineering, January, 1931, pages 
11-13 
Use of strair es is described, and interpretation of resulting data for analyzing stress dis 
ributions in old and new designs set fort Iypical examples given M.F. B 


Elastic and Inelastic Behavior in Spring Materials. M. F. Sayre Progress Report No. 7 of the 
\ M. EF. Special Research Committee on Mechanical Spring Technological Presented 
it December, 1930, Annual Meetin 

















Continuation of the fundamental studies begun in Progress Report No. 5 Trans. A. S. M. E 
Ve 92, No. 15, May-August, 1930, paper APM-52-9 The new results were obtained by the use of 
ea ve I d of a test machine as in the previous work Other features were the 
e of lon ige lengt ind a rate mtrol of temperature The aim was a very high order of 
precision Report (partial) gives numerous graphs and one summarized Table of moduli of elas 
ticits mong Other results, it is shown that energy loss increases sharply with the stress, at a 
her power than the square; that non-ferrous materials do not exhibit sharp rise in hysteresis on 
I d point as in the case of heat-treated steels; that hysteresis loops are unsymmetrical 

I onvex upw ind that in essive from the same nominal initial 

in to successively greater peak loads the s essentially coincide while the 

escending lines differ for the different loops M. I 





ind S. M. Jones. The Rubber 
Age February 10, 1931, pages 463-46 
Description of a new machine so designed as to simulate wiping action in a portion of the tire 
tread under load Comparisons made with othe chines and actual road tests M.F.B 
Testing Earth Anchors. C.H. Klein, Bell Laboratories Record, February 1931, pages 274-277 
’ 

















7 

Since the Bell System adds to its plant several hundred thoi nd guy-rope anchors annually, 
their performance is of importance and a series of tests was recently conducted by the Outside Plant 
Department of the Laboratories at t rk, with 100 anchors of various types The paper 
describes the test procedures and dynamometer, with means of applying loads up to 





| 


50.000 lbs M. F. B 
Photoelasticity and Its Application in Design. R. V. Baud Machine Design, November, 1930, 
pages 29-32, December, 1930, pages 27-30 inuary, 1931, pages 37-40, 52 
| 


Ihe first article discusses the choice of methods ¢ 





ling the designer to judge the safe load of a 
structure when no service records exist: one is to combine all factors involved in a destruction test 















the other to secure stress field information his second again divides itself into the method of 
analytical computation of stresses, and the more practical way of making photoelastic tests The 
pr ples are explained, the instruments described, de itions given, and eight well-selected illus- 
trat metribute xposition The second icle covers work done at the mechanics 
liv of the West Electric & Mfg. Co.'s research laboratories on gears, bolts, suspension 

ilators. glasswar I 10 figs rhe third article similarly treats rails 
welds: fastenings t poles, (c) ai ne propellers; turbo-elements: (a 
coil retail wedg 1 commutators 13 figs M. F. B 





Obviating Mechanical Troubles by Balancing of Parts. Werner I. Senger Machine Design 
January 29-32 

l ins for eliminating many mechanical diffict uch as excessive bearing 
, increase in amount of lubricant, improper 





Ww Sive 

fun sal o effects reduction in machining, of which 
ex I i incing machines cannot eliminate are given 
Stat Static and dynamic balancing machines are described 
tog 


The Measurement of Permeability of Porous Alundum Discs for Water and Oils. Holbrook G 
Botset rhe Review of Scientific Instruments, February, 1931, pages 84-95. 

Description of apparatus and reports of experiments conducted at the Gulf Research Laboratory 
Pittsburgh, to gain a more accurate knowledge of the flow of liquids in underground reservoirs 
Before making experiments with complex hydrocarbons such as a crude oil, experiments with water 
flow through alundum discs were conducted and gave surprising results. First experiments showed 
slowing down of rate of flow, but when water was prefiltered through a fresh alundum disc before 


























making the run in the pe ability apparatus, the cause which slowed up the filtration rate was 
entirely removed hen prefiitered and de-gassed water was let stand two days in a glass 
vessel h no ait ce above the water, and the filtration rate again showed a slowing down, pre 
sumal from the hydrolysis of the glass by distilled water, as indicated by subsequent runs For 
mation of colloidal silica probably also clogs the fine pores. Further experiments were made with 
kerosene, light lubricating oil and crude oil, the rate of flow also decreasing with time, which de 
crease here appeared to be due to the presence of unsaturated hydrocarbons in the liquids: thes¢ 
upon oxidation form complex substances often gummy. In the presence of illuminating gas, the 
rate of flow of a crude was shown to be practically constant Therefore, all laboratory experiments 
to give results representative of conditions in an oil sana, must always be made in an atmosphere 
ontaining no oxygen—preferably in the presence of a methane atmosphere F. B, 
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nd method adopted by the Midland Northern and Scottish Coke 
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BUYERS’ GUIDE 


Of instruments and devices for measurement, inspection or control 


If you are unable to find what you require in the Buying Section of INSTRUMENTS—write Information 


Section, Instruments Publishing Co., Pittsburgh, Pa. 


Give complete information of requirements. 








ABRASION TESTERS 


Atlas Electric Devices Co. 
ACCELERATED TESTING CAB- 
INETS 


Atlas Electric Devices Co. 
ACIDITY RECORDERS 
Leeds & Northrup Co. 
ACOUSTIMETERS 
Burgess-Parr Co. 
AIR FLOW INDICATOR 
Brown Instrument Co. 
ro Co. 
Meriam Co. 
AIR METERS 
Foxboro Company 
Meriam Co. 
Taylor Instrument Cos. 
ALIDADES 


ALTIMETERS 

Tagliabue Mfg. Co., C. J. 
AMMETERS—Indicating 

General Radio Co. 

Jewell Electrical Instrument Co. 

Rawson Elect. Inst. 

Westinghouse Elec. & Mfg. Co. 

Weston Electrical Inst. Corp. 
Recording 

Bristol Company 

Tagliabue Mfg. Co., C. J. 
ANEMOMETERS 

Bristol Co 

Taylor Instrument Companies 


ARMATURE TESTING EQUIP- 
MENTS 


Westinghouse Elec. & Mfg. Co. 
Weston Elec. Inst. Corp. 
ASPHALT TESTING APPA- 
ATUS 


Tagliabue Mfg. Co., C. J 

ATTENUATION NETWORKS 
General Radio Company 
Rubicon Company 


AUDIO-FREQUENCY OSCIL- 
LATORS 


General Radio Company 
BALANCES 
Alfred Suter 
BAROMETERS—Aneroid, Mer- 
curial, Recording 
Bristol Company 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
BATTERY TESTERS 
Westinghouse Elec. & Mfg. Co. 
Weston Electrical Inst. Corp. 
BEARING TESTERS 
Burgess-Parr Co. 
BOARDS: INSTRUMENTS 
Foxboro Co. 
BRAKE TESTING METER 
BRIGES, ELECTRICAL 
ities, Conductivity, Hoopes, 
Inductance, Kelvin, Resistance, 
Temperature, Wheatstone 
General Radio Co. 
Leeds & Northrup Co. 
Rubicon Compeny 


July, 1931 


CABLE TESTERS 
Leeds & Northrup Co 
Rawson Elec. Inst. Co. 
Rubicon Company 


CALORIMETERS 

Peroxide, Oxygen Bomb 
Burgess-Parr Co. 
Gaertner Scientific Co. 


CAPACITANCE METERS 
General Radio Co. 
Leeds & Northrup Co. 
Rubicon Company 
Weston Elec. Inst. Corp. 


CARBON DIOXIDE METERS 
Brown Instrument 
Foxboro Co. 
Leeds & Northrup Co. 
Tagliabue Mfg. Co., C. J. 


CARBON MONOXIDE MET- 
ERS 


Leeds & Northru hee 
Tagliabue Mfg. a age 8 


CATHETOMETERS | 
erner Co 
Rahen Scientific Corp. 


CEMENT _ TESTING INSTRU- 
MENTS 


Alfred Suter 


CHRONOGRAPHS 
R. Y. Ferner Co 
Geertner Scientific Corp. 
Leeds & Northrup Co. 


CRONOMETERS 
. Y. Ferner 


BE. Mfg. Co., C. J. 
CLOCKS—Gage Board 


Brown Instrument Co 
Bristol Company 
Foxboro Co. 


CLOUD & POUR TEST APPA- 
RATUS 
Tagliabue Mfg. Co., C. J. 


COILS 

Resistance, Inductance, Special. 
General Radio Co. 
Leeds & Northrup Co. 
Rubicon Company 


COIL TESTING EQUIPMENTS 
Leeds & Northrup Co. 
Rubicon Company 
Westinghouse Elec. & Mfg. Co 


COLOR TESTER 
Atlas Electric Devices Co. 
COLORIMETERS 
Atlas Electric Devices Co. 
Spencer Lens Co. 
Tagliabue Mfg. Co., C. J. 
COMBUSTION CONTROL 
EQUIPMENT 
Automatie Temp. Control Co., 
Brown Instrument Co. 
Illinois Testing Labs., Inc. 

Leeds & pm fe Co. 
COMMUNICATION  MEAS- 
URING INSTRUMENTS 

General Radio Company 


INSTRUMENTS 


COMPASS 


Taylor Instrument Companies 


coer ear ges 
mes Co. 
Federal Products Corp. 
Y. Ferner Co 
LN. Scientific Corp. 


CONDENSER LEAKAGE RE- 
CORDERS 
Leeds & Northrup Co. 


CONDENSERS—Electrical 
Genera! Radio Co 
Leeds & Northrup Co, 
Rubicon Company 


CONDUCTIVITY METERS 
Indicating, Recording ~ereaans 
Leeds & Northrup C 
Rubicon Company 


ee nian RECORD- 
Leed & Northrup Co. 


CONSTANT SPEED & FRE- 
QUENCY SETS 
Leeds & Northrup Co. 


CONTOUR MEASURING PRO- 
JECTOR 
Bausch & Lomb Optical Co 


CONTROLS, AUTOMATIC 


Condensation ie 
Tagliabue Mfg. Co., C. J 


Damper 
Automatic Temp. Control Co 
Bristol Co. 
Brown Instrument Co. 
Foxboro Co. 
Leeds & Northrup Co 
Minneapolis Honeywell Co 
Tagliabue Mfg. Co., C. J. 


Demand Pressure 
Foxboro Company 


Feed Water 
Brown Instrument Co 
Foxboro C 


Meriam Co. 


Filter Rate 
Brown Instrument Co 
Foxboro Co. 
Meriam Co. 


Flow 
Automatic Temp. Contro! Co 
rown Instrument Co. 
Foxboro Co. 
Meriam Co. 


Gravity : 2 
Tagliabue Mfg. Co., C. J 


Humidity 

Bristol Company _ 
rown — Co. 

Foxboro 
Claud S. iieedon Co. 
Leeds & Northrup Ce. 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Eiasinen 
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Determination of Mechanical Properties of Steel. RK. L. Temp’in Proceedings of Eng 


ineers 











~ f Western Pens lvania, Vol. 46, December, 1930, pages 313-321; discussion « 326 
Relat hip between me inical properties are first discussed, and then the methods for dete1 
I wl ition is emphasized, as well as the recognition of the 
r { r l apparatus, thea ior deplores the fact that there 
\ far I ipable of mere te 1 specimen without giving re 

recognized sig r usefulne ind he ¢ numerous bits of advice 
iv election, install operation rhe d ions centered about the relation 

between properties M. I 


Critical Study of the og Strength Test “rd Paper. F. T. Carson and F. V. Worthington 
B ol. 6, No. 2 (1931). Page 339 
stigation h is been made of alleged variables in the burstir 


ndards Journal of Researcl 





An ry test. The study 












l ( I n r ire ot clamp s, size of bur ting orifice, types of diaphragms 
effect manner ot of diaphrags of air entrapped under diaphragm, speed of 
operation, effect of vi 1 ulic chamber, calibration and performance 

f pressure s, rela relation of size of bursting orifice to 
burst pressure \ vertical deflection of the paper in the 
I I té t 


The Te aalle Properties of Alloy Steels at Elevated Temperatures as Determined by the ‘‘Short- 
Time” Method. William Kahlbaum, R. L. Dowdell, and W. A. Tucker. Bureau of Standards 
] l of Research, Vol. 6, No. 2 (1931). Page 199. 

















By me s of ‘‘short-time’’ tension tests a series of alloy steels has been tested at different elevated 
temperature [he proportional limit was determined in each case. The materials tested were 
plain carbon steel and commerical alloys of chromium, vanadium, and iron with and without addi- 
tions of tungsten, silicon, or aluminum; also chromium-tungsten, nickel-molybdenum and several 

enitic steels with and without tungsten Metallographic study revealed very little inter- 
rystalline weakness and no marked or singificant change in structure resulting from the high 
temperature tests The addition of tungsten increases the ‘“‘structural stability’ of the austenitic 
oys Hardness was determined as a further indication of tempering which might have occured 
during the heating. A comparison of ‘‘short-time”’ test and “flow test’’ for pearlitic and austenitic 
ste icluded 
Compres ssive Tests of Jointed H- Section aoe Columns. James H. Edwards, H. L. Whittemore, 
Stang Bureau of Standards Journal of Research, Vol. 6, No.2, (1931), page 305 
= steel columns consisting of various combinations of 10-inch, 12-inch, and 14-inch rolled 

‘ ection in compression. Some of the tests were made with the axes of the 
‘ in line ( rs poe outer faces of both upper and lower columns in the same 
plane. Each combination of H-sections and column arrangement was tested with five bearing 
plates ranging in thickness from 1 inch to 44 inches using ‘‘low loads” giving an average stress not 
exceeding 8,500 Ibs./in.2 in the smaller (upper) column. Tests to failure and repeated-load tests 
were made on a few specimens. Strain-gage re idings were taken on 2-inch gage lines on the columns 
ind on 8-inch gage lines on the plates The deflection of the bearing sietan was measured. 

Strain Measurement in the Reinforceme nt for the Dome of the Natural History Building. W. C 
Lyon, H. L. Whittemore, A. H. Stang, and L. R. Sweetman Bureau of Standards Journal 


1 
of Research, Vol. 6, No. 2, (1931), page 183. 
Slight outward movement of the brick piers supporting the dome over the rotunda of the Natural 


tory Building of the National Museum caused cracks along the joints in the masonry and in the 

















irches underthem. To reinforce the structure pendentives were surrounded by a framework 

of structural steel Inwardly directed forces were exerted on the masonry by many screw jacks, to 

prevent further movement.To control the jacki operation, readings were taken on a large 

I iber of gage lines on the frame work, using a Whittemore strain gag The stress in the frame 

vork was computed from these readings. Approximately the desired stress in each member was 
taine The safety of the dome and its supporting structure w ssured, 

A Portable Instrument for Measuring Air Permeability of Fabrics H. F. Schiefer and A. S. Best 
Bureau of Standards Journal of Research, Vol. 6, No. 1 1931) page 51. 

A self-contained instrument for measuring the flow of air through fabrics is described Phe 

men to be tested is clamped between two orifice rings under a slight tension \ir is drawn 








hrough the fabric and through a brated orifice meter by a suc fan. The pressure drop 
I the fabric and across the ori meter are measured, respectiv yy inclined and vertical 
water gages The volume of air passing through the fabric at a given pressure drop is thus ob 
tained. With a set of nine orifices ranging in diameter from 1 1 the flow of air may be mea 
of fabrics, ranging from closely woven knit constructions. Thre 
p curves are shown. Typical data for two speciments taken from different 
port k cloth are given and discussed It is shown that the variation in air per 
n nonuniformities in the cloth is greater than the experimental uncertainty. 





TIME, SPEED & ACCELERATION 


Measurements of Temperature Coefficient and Pressure Coefficient of Quartz Crystal Oscillators. 
Leroy Brown and Sidon Harris. The Review of Scientific Instruments, March 1931, pages 





4 method of measurement is used whereby variation in frequency a high frequency oscillator 
be measured easily to a fraction of a part ina million. Thea ‘ible difference in tone produced 
harmonic of a constant, high frequency oscillator and a harmon ic of a second oscillator is 
ompared to the tone of a variable, calibrated audio frequency oscillator Any change of the fre 
‘ of the second high frequency oscillator is measured to a fraction of a cycle per second. This 


nethod of measurement is used to determine the effects of temperature and pressure on the fre- 
uency of a piezo-electric oscillator. The temperature effect is of the order of 20 parts per million 
per degree C, while the pressure effect is of the order of only 6 parts per million per atmosphere. 

The Cathode Oocillesvesh as Precision Measuring ech og Der Kathoden-oszillograph als 
Praezisionmessgeraet). H. Viehmann, Eleckt. Zech. Vol. 52. No. 7, Feb. 12, 1931, page 212. 
Archiv Elektrotechnik Vol. 24, No. 3, Page 369 

Comparison of numerous ost illograms showed an average accuracy of 1%, average error 0.45 to 

0.66%, max. error 1.3 a. 

The New Siemens Universal Oscillograph. (Der neue Siemens-Universal oszillograph). Fr. Eichler 
and W. Garz. Siemens Zeitschrift, Vol. 10, No. 11, Nov. 1930, pages 598-604. No. 12, Dec. 
1930, pages 635-644. 

Detailed description. The instrument is built with up to six measuring loops for recording and 
at the same time making visible simultaneously six AC periodical or transient phemonina, f.i., the 
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Humidity & Temperature 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Claud S. Gordon Co. 
pee Toning Labs., Inc. 

Leeds & Northrup Co. 

Minneapolis Honeywell Co. 
Tagliabue Mfg. Co ’ 
Taylor instrument Companies 


Liquid Level 

Automatic Temp. Control Co. 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Claud S. Gordon Co. 
Iinois Testing Labs., Inc. 
Meriam Co. 
Tagliabue Mfg. Co., C. J. 

ressure & Vacuum 
Automatic Temp. Control! Co. 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Claud S. Gordon Co. 
Meriam Co. 
Minneapolis-Honeywell Co. 
Tagliabue Mfg. Co., C. J. 


Taylor Instrument Companies 


Pyrometer 
Bristol Company 
Brown Instrument Co. 
Claud S. Gordon Co. 
a Testing Labs., Inc 
Leeds & Tedivep Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
Rate-Volume 
Foxboro Co. 
Refrigeration 
Automatic Temp. Control Co. 
Bristol Co 
Brown Instrument Co. 
Leeds & Northrup Co. 
Taylor Instrument Cos. 


Westinghouse Elec. & Mfg. Co. 


Special 
Automatic Temp. Control Co. 
Leeds & Northrup Co. 
Minneapolis-Honeywell Co. 
Rubicon Company 


Tachometer 
Brown Instrument Co. 
Foxboro Co. 
Claud S. Gordon Co. 
Weston Elec. Inst. Corp. 
Temperature-Time 
Automatic Temp. Contro! Co 
Bristol 
Brown Instrument Co. 
Foxboro Co. 
Claud S. Gordon Co. 
Illinois Testing Labs., Inc 
Leeds & Northrup Co. 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Cos. 
Thermometer 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Claud S$. Gordon Co. 
Illinois Testin yg Inc. 
eeds & Northru 
Tagliabue Mfg. 4 e J 
Taylor Instrument Companies 
Thermostat 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Claud S. Gordon Co. 
Minneapolis-Honeywell Co. 
Taylor Instrument Companies 
Westinghouse Elec. & Mfg. Co 


Thickness 
Esterline-Angus Company 


Time 

Automatic Temp. Control Co 

Bristo 

Brown +. Co. 

Foxboro 

Claud S. an -? 

Illinois Testing Labs., . 

Tagliabue Mfg. Co é % 

Taylor Instrument Cos. 
Unit Heater 

Minneapolis-Honeywell Co. 
Vacuum 

Bristol Company 

Brown + ge Ce: 

Foxboro 

Claud S. anlen Co. 

Meriam Co. 

Tagliabue Mfg. Co., C. J. 

Taylor Instrument Cos 
Valve—Motor Operated 

Automatic Temp. Control Co 

Bristol Company 

Brown Instrument Co. 

Foxboro Co. 

Claud S. Gordon Co. 

Minneapolis-Honeywell Co. 

Tagliabue Mfg. Co., C. J. 

Taylor Instrument Companies 
Water Level 

Bristol Company 

Brown Instrument Co. 

Foxboro Co. 

Tagliabue Mfg. Co., C. J. 
CONVERTERS 

Bodine Electric Co. 
COORINATOGRAPHS 
COUNTERS—Revolution 

Anmthor Testing Inst. Co. 

Bristol Company 

Brown Instrument Co 

Southwark Fdry. & Mach Co. 
Stroke 

Bristol Company ; 

Southwark Fdry. & Mach. Co 
COUPLING TRANSFORMERS 

General Radio Company 
CURRENT RECORDERS 

Bristol Company 

Leeds & Northrup Co. 
CURRENT REGULATORS _ 

Westinghouse Elec. & Mfg. Co. 


CYCLE COUNTERS 
General Radio Co. 

CYLINDERS-GRADUATED 
Tagliabue Mfg. Co., C. J. 

DECELEROMETER 


DEFORMETER (Beggs) 
Southwark Fdy. & Mach. Co. 


DEMAND METERS 

$ 

Foxboro Company 
Electric 

Westinghouse Elec. & Mfg. Co. 
DENSITOMETERS 
DENSOMETERS 
— HEAD 


ptica 

Bausch & Lomb Optical Co. 
DIVIDING MACHINES 

R. Y. Ferner Co 

Geertner Scientific Corp. 
DRAFT GAGES—+see Gages 
DYNAMIC BALANCING 

EQUIPMENT 

Alfred Suter 
DYNAMOTORS 

Bodine Electric Co. 
EARTH CURRENT METERS 

Rawson Elec. Inst. Co. 
ELECTRIC TELEMETER 

Southwark Fdry. & Mach. Co. 


ELECTRIC WAVE FILTER SEC™ 
TIONS 


General Radio Company 


ELECTROMETERS 
Rubicon Co. 


EMPLOYEES' "IN AND OUT" 
TIME RECORDERS 


ENGINE INDICATORS 
Southwark Fdry. & Mach. Co. 


EXTENSOMETER 
Southwark Fdry. & Mach. Co 
Alfred Suter 


FADE-OMETER 
Atlas Electric Devices Co 
FATIGUE TESTERS 
Atlas Electric Devices Co 
Southwark Fdry. & Mach. Co 
Alfred Suter 
FAULT FINDERS 
General Radio Co 
Leeds & Northrup Co. 
Rubicon Company 
Weston Electrical Inst. Corp 


FLASH & BURNING POINT 
TESTERS 
Tagliabue Mfg. Co., C. J. 


Taylor Instrument Cos. 
FLOW METERS 

Brown Instrument Co 

Foxboro Co. 

Meriam Co. 
FLUXMETERS 

Leeds & Northrup Co 

Rawson Electrical Instr. Co. 
FOLDING TESTER 
FRACTIONAL HORSEPOWER 

MOTORS 


Bodine Electric Co. 
FREEZING CABINET 


tlas Electric Devices Co 
FREQUENCY METERS 


Indicating 
Jewell Electric Instrument Co 
Leeds & Northrup Co. 
Westinghouse Elec. & Mfg. Co 
Weston Elec. Inst. Corp 
Controlling 
Leeds & Northrup Co 
Recording 
Bristol Company 
Leeds & Northrup Co. 
Standards 
General Radio Co. 
FUEL ANALYSIS APPARATUS 
Burgess-Parr Co. 
FUEL FLOW INDICATOR 


FURNACE CONTROLS 
Automatic Temp. Control Co 
Leeds & Northrup Co 
Taylor Instrument Cos 


FUSES 
Instrument 
Littlefuse Laboratories 
GAGE RODS a 
Tagliabue Mfg. Co., C. J 
GAGE TESTING OUTFITS 
Amthor Testing Inst. Co 
GAGES 
Absolute Pressure 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Meriam " 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Amplifying 
B. C. Ames Co. 
Federal Products Corp. 
R. Y. Ferner Co 
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three voltages and three currents in a three-phase system. The sensitivity can be arranged from 1.2 
impere per mm deflection on the photogray paper to 0.075 ampere, the system frequency can 
be selected from 2000 to 10,000 per second > whole arrangement is made easily portable.-—Ha 


& G.N 
Six-Gear Portable Tachometer. Electrical Review, Nov. 21, 1930, page 886 
Hand tachometer recently introduced by Geo. Thomas & Co., Ltd., Manchester, England, is 
operated on the pendulum or fly-weights principle, and is equipped with a six-speed gear box \ 
total speed range from 25-30000 r.p.m. is covered.—M.S 
Micromotion Explained. R.M. Blakelock. Industrial Record, April 1931, pages 32, 68, 71 
Micromotion is a method of job analysis employing motion picture of job in question, having 
clock-timing device in view when picture is taken; the clock having a hand revolving 20 R.P.M 
ind a face divided into 100 divisions. As film records all motions made by operator, together with 
osition of hand of clock by stopping the film and projecting each frame by hand, any or all motions 
nay be observed, together with time required to within 1/2000 minute. It has been possible to 
arrive at basic laws which govern best motion practice. These fundamentals, when thoroughly 
understood, may be applied without the use of motion picture and, when practiced, have a decided 
effect upon the skill of an operator M.F.B. 
Engine Acceleration. Clarence S. Bruce. Motive Power, February, 1931, pages 25-28, 47-48 
This study presents comparisons of fuel performance with downdraft and updraft induction 
stems and with 3 separate carburetors connected by short pipes to the 3 intake ports of the test 


engine Although latter arrangement roughly represents cold carburetion, complete parallelism 

vith the other series of tests is not possible since the 3 carburetors were not equipped with accelerat 
ing-charge pump The author stated that the character of the interior surface of the manifolds 
had a marked effect on acceleration. 9 diagrams, 3 photographs, 13 references.—M.F.B 


ELECTRICITY & MAGNETISM 


Present Status of Remote Measuring Practice. (Der heu itige Stand der Fernmesstechnik Elek 
trotechnik und Maschinenbau, Aug. 17, 1930, pages 773-774 
Includes bibliography. Review of the various systems in use.—M.S. 


Electrical Methods of Weighing Atoms. (Les méthodes électriques de pesée des atomes). L 
Bruninghaus. Revue Générale de |'Electricité, Aug. 9, 1930, pages 195-203. 
Outline of the principles of the method and some of the principal results obtained.—M.S 
Improvement of Cable System by Conductor Temperature Compensated by Pfannkuch-Rottsieper 
Efficienty Method. (Erhéhung des Wirkungsgrades von Kabelneutzen durch Leitertemper 
atur-Ueberwachung nach System Pfannkuch-Rottsieper) K. Rottsieper A.E.G. Mitteilungen 
March, 1931, pages 152-158. 
It is shown that the economy of cable systems can be improved by taking exactly into account 


the ground temperature by observing continuously the cable temperature. An arrangement is 
described in detail which permits at any time to determine the temperature of the cables during 
service. The method, also described in detail, is based on a continuous measurement of the resist- 


ance of a test loop built into the conductor by means of a wattmetric instrument in bridge connex 

tion Ha 

New Application of Remote Measuring Arrangements. (Neue Auwendung von Fernmesseinvich 

Cunee n Walter Stern. Elekt. Zschr. Vol. 52, No. 9, Feb. 26, 1931, page 268-269 

Simplified remote control and measuring arrangements make it often useful and advantageous 

to use this method even for cases where direct measurements could be employed. This can occur 

n power stations for instance for the summation in tele-watt instruments, etc. A few examples 

and diagrams are given.—Ha 

Testing of Electrical Hot- — by the Evaporation age see Die Nachprufung elektrischer 


Kochplatten nach der Verdampfungsmethode). F. Opacki. Elekt. Zsch. Vol. 52, No. 11, 


March 12, 1931, page 355. Elektrot & Maschime od Vol. 48, page 614 

\ method for the determination of the efficiency of hot-p lates is developed which is inde pendent 
of the differences due to the vessel in which a liquid is brought to boil. A certain amount of water 
is evaporated; after the first evaporation (from cold state) the same amount of water is again filled 
in and this repeated 9 times. Every time, evaporation time and consumption are exactly measure? 
The efficiency of the transmission is then easily determined from the consumed energy and the work 
of evaporation.—Ha 
Regulation of Current for Laboratory Measurements. (Stromregelunigen bei Laboratoriumsmes- 

sungen). F. Hauffe. Elekt. Zsch. Vol. 52, No. 11, March 12, 1931, pages 340-341, 

To obtain fine regulation, a coarse and a finer resistance are often connected in parallel. The 
range of such a combination and its calculation are derived and illustrated by an example. By 
means of the formula it is easy to calculate a proper set of resistances for any desired range—Ha 
Simplified Tests of Installations and Meters in Stationary Electrical Plants. (Vereinfachung von 
Installations-und Zihler priifungen bei ortsfesten elektrischen Auschlussanlagen). A.E.G.-Mittei 

lungen, March 1931, pages 138-139 

A new method which permits a test of meters without removal of cover by means of special test 
terminal.—Ha. 

New Differential Relay. (Neues Differentialrelais) G. Stark. A.E.G, Meteilungen, March 1931, 
pages 148-15 

This differential protective relay eliminates false alarms due to assymmetries in the current 
transformers by making the latter inoperative, which is achieved by adding to the constant counter- 
torque another variable counter-torque proportional to the primary current , 

The Measurement of High Voltages with the Schering-Bridge. (Uber die te "ssung hoher Span- 
nungen in der Briicke nach Schering). H. Tenss, El. Zsch., Vol. 52, , Jan. 1, 1941, 
pages 7-8. 

When measuring dielectric losses or the dielectric constant of insulating material with the Schering 
bridge which gives the best results the voltage applied has to be measured separately by potential 
transformers or otherwise—which means very costly apparatus. The author describes a modifica- 
tion which connects in that branch of the bridge containing the standard condenser, a precision 
condenser in series with the former and divides in this way the high-tension capacitatively. The 
formulas for the calculation of the total voltage from the partial voltages are developed; the whole 
arrangement is described.—Ha. 

The Shaping of Testing-Electrodes According to Rogowski. (Die Ausbildung von Priifelektroden 
nach Rogowski). Carl Stoerk. El. Zsch. Vol. 52, No. 2, Jan. 8, 1931, pages 43-45. 

When making tests or experime nting with high-tension it is most advantageous to have an electric 
field as uniformly as possible leading over into the surrou nding field. The limitation of electrodes 
permit only an approach to this condition, but with a shape as suggested by Rogowski a very 
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Comparator Profile 
B. C. Ames Co. Bausch & Lomb Optical Co. 
Federal Products Corp. Rain 


R. Y. Ferner Co. 
Cylinder 

B. C, Ames Co. 

Federal Products Corp. 

R. Y. Ferner Co. 
Deformation 


Southwark Fdry. & Mach. Co. 


Depth 
B. C. Ames Co. 
Brown Instrument Co. 
Federal Products Co. 
Foxboro Company 
Dial 
B. C. Ames Co. 
Federal Products Corp. 
R. Y. Ferner Co. 


Differential Pressure 
Brown Instrument Co. 
Foxboro Co. 
Claud S. Gordon Co. 
Meriam Co. 
Tagliabue Mfg. Co., 

Draft 
Amthor Testing Inst. Co. 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Claud S. Gordon .Co. 
Meriam Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 


Drill 
Bausch & Lomb Optical Co 


Grinding 
Federal Products Corp. 


Liquid Level 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Illinois Testing Labs., Inc 
eriam Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
Loss of Head 
Bristol Co. 
Brown Instrument Co. 
Foxboro Co. 
Meriam Co. 
Pitch Diameter 
Federal Products Corp 
R. Y. Ferner Co. 


Pocket 
Amthor Testing Inst. Co. 
Federal Products Corp. 


Pressure 
Bristol Company 
Brown - Co. 
Foxboro 
Claud S. Gaelion Co. 
Leeds & Northrup Co. 
Meriam Co. 
Alfred Suter 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 


Pressure-Temperature 
Bristol Company 
rown ee Co. 
Foxboro 
Claud S. Condon Co. 
Illinois Testing Labs. ie. 
Leeds & Northrup 
Tagliabue Mfg. Co., red af 
Taylor Instrument Cos. 
Pressure & Vacuum 
Bristo! Company 
Brown Instrument Co. 
Foxboro Co. 
Claud S. Gordon Co. 
Meriam Co. 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 


Taylor Instrument Companies 
Recording—Distance 
Bristol Company 
Brown Instrument Co. 
Claud S. Gordon Co 
Taylor Instrument Cos. 
Strain ~ 
Southwark Fdry. & Mach. Co. 
Alfred Suter 


Tester 
Southwark Fdry. & Mach. Co. 
Thickness 
3. C. Ames Co 
Amthor Testing Inst. Co 
Federal Products Corp. 
R. Y. Ferner Co 
Volume 
Brown Instrument Co 
Foxboro Co. 
Meriam Co 
Water Level for Boilers 
ristol Company 
Brown Instrument Co. 
Foxboro Co. 
Wind 
Bristol Co 
Brown Instrument Co 
Taylor Instrument Companies 
GALVANOMETERS 
Brown Instrument Co 
General Radio Co 
Claud S. Gordon Co 
INinois Testing Lebs., Inc. 
Jewell Electrical Instrument Co 
Leeds & Northrup Co 
Rawson Elec. Inst. Co 
Rubicon Company 
Westinghouse id & Mfg. Co 
Weston Electrical Inst. Corp. 


GAS ANALYTICAL METERS 
Chemical 

Tagliabue Mfg. Co., C. J. 
Electrical 

Brown Instrument Co. 

Leeds & Northrup Co 
GAS LEAK INDICATORS 

aylor Instrument Companies 

GASOLINE METERS 

Buffalo Meter Co. 


GAS-METERS 
Brown Instrument Co 
Foxboro 
Meriam Co. 


GASOMETERS 
GEOPHYSICAL 
INSTRUMENTS 
GOVERNORS 
Laboratory Dry & Wet Gas 


Pressure 
Bristol Company 
Brown Instrument Co 
Tagliabue Mfg. Co., C. J. 


Pump Ne 
Tagliabue Mfg. Co., C. J 


GLASS STRAIN TESTERS 
GREASE TESTING APPARA- 
TUS 


Tagliabue Mfg. Co., C. J. 


GROUND DETECTORS 
Leeds & Northrup Co. 
Rubicon Company 
Westinghouse Elec. & Mfg. Co. 
Weston Electrical Inst. Corp. 


GROUND-OHMER 
Leeds & Northrup Co. 


GYPSUM _ TESTING INSTRU- 
MENTS 


Alfred Suter 

HARDNESS TESTERS 
Claud S. Gordon Co 
Southwark Fdry. & Mach. Co 
Alfred Suter 

HARMONIC ANALYZERS 
Leeds & Northrup Co. 


HELIOSTATS 


Gaertner Scientific Corp 


HIGH FREQUENCY APPA.- 
RATUS 


Rubicon Company _ 
Weston Elec. Inst. Corp 


HIGH VOLTAGE 


uses 

Littelfuse Laboratories 
Indicators 

Weston Elec. Inst. Corp 
Measuring Devices 

Westinghouse Elec. & Mfg. Co 

Weston Elec. Inst. Corp. 
Testing Devices 

Westinghouse Elec. & Mfg Co 
HUMIDITY CONTROLLERS 

Bristol Company 

Foxboro Co. 

Taylor Instrument Cos 
HUMIDITY RECORDERS 
Wet & Dry Bulb Thermometers 

Bristol Company 

Brown Instrument Co. 

Foxboro Co 

Leeds & Northrup Co. 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Companies 
HYDROGEN ION METERS 
Indicating 

Leeds & Northrup Co 

Rubicon Company 
Controlling, Recording 

Leeds & Northrup Co 
HYDROMETERS 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Companies 
HYGROMETERS 

Brown Instrument Co. 

Foxboro Co 

Leeds & Northrup Co 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Companies 
IMPACT HARDNESS TESTER 

Alfred Suter 
IMPACT TESTING MACHINES 

Alfred Suter 
Alternating 
INDICATORS—See Gages 
INDUCTANCES 

General Radio Co. 

Leeds & Northrup Co 

Rubicon Company 


INSTRUMENT CALIBRATION 
AND REPAI 


Amthor Testing Inst. Co 

Claud S. Gordon Co. 

Jewell Electrical Instrument Co 
Rubicon Company 

Weston Elec. Inst. Corp. 


INSTRUMENT FUSES 

Littlefuse Laboratories 
INSTRUMENT OILS 

William F. Nye, Inc. 
— TRANSFORM- 

Jewell Electrical Instrument Co 


Westinghouse Elec. & Mfg. Co 
Weston Electrical Inst. Corp 
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miform f 1 can be duced b haping a marginal bulge of the elect to equipoten- 
tial lines. Thea levelops a method for the graphical determination of the . of the bulge. 
\ numerical examy illustrates the method; seven references are cited Ha 
The Question of Mini: num Capacity of Instrument Transformers (Zur Frage der Mindestleistung 
der Messwandler George Keinath. E.T.Z., Vol. 51. No. 51. D LS, 1930, pages 1738-1739 
rhe author proposes, for the sake of increasing the thermal and dynamic strength of current 
transfor reduce the present l im capacity of 15 VA in special cases to 5 VA by sim 
taneous re ing the secondar rent from 5 AtolA By this means it would become 
possible excet ig h Irrents can occur to use the rod-shaped trans 
former proved b proof, to a much greater extent \ similar 
suggestion Is le tor potential transtorn resent, transformers of this kind have been 
ilmost universally standardized for a ent of 5 A or 100 volts Ha 
A Method for Measuring Wire Losses at “High neta Kine Methode zur Messung von 
Eisenverlusten bei Hochfrequenz Peter Glebow Elektrot. Zech. Vol. 52, No. 7, Feb. 12 
1931, pages 205-209 
Method, mentioned 18 years ago by Schmidt, is very suitable for measuring high-frequency losses 
n iron An ammeter is used and the total rrent of the circuit is measured hen it is assumed 
the magnetizing current depends only on the induction and not on the frequency, which the 
1uthor shows to be practically correct If, therefore, the current is measured at any frequency, f.i 
the frequen of the system (50) but at the Same induction as in the high-frequency circuit, the 
magnetizing irrent is easily obtained Che iron losse ire the product of volt current in phas« 
“ ltage and the magnet i rrent ermined from vy I + I,,,? where I, 
rrent and I, the magnetizing lescribed. Several tests with fre 
ju to 7700 show that this method is ict than the calorimetric method 
\ ) used for these measurements, but above all it is much simpler Ha 
Simplified iting Relay for Synchronous Time-flection of a Braun’s Tube with G slow Cathode. 
einfachtes Kipprelais fiir synchrone Zeitablenkung einer Braunschen Réhre mit Gltih 
Neto J ‘Kammer oher Elekt. Zsch., Vol. 52, No. 3, Jan. 15, 1931, page 78-79 
For the reproduction of periodical alternating current phenomena an arra ment is described 
which give in absolute proportionate time deflection and is synchronous with the alternating 
voltage to be investigated Phe mpler arrangement is entirely sufficient for the frequencies 
below 5000 11 references Ha 


Obtaining aera Voltages Off Very High Operating Voltages (Gewinnung von M¢e sspannungen 




















bei sehr hohe Betriebsspannungen B. Kalkner. For ung und Fechnik 1930, page 
$04-312 
With the coming of very high tension lines the question of acurate methods of measur voltages 
has become acute The author first reviews the usual methods with their inherent advantages and 
drawbacks and then describes the more recent methods of ich three distinct ones have been de 
veloped: (1) the single-part transformer, (2) subdivision of the high-tension, the cascade tranforma 
tion $) measuring with seri resistance, espe ially series condensers he various contructions 
nder (1 re described Especi promising seems to be the dry transformer of F. J. Fischer 
which is built up in such way that no great voltage differences occur in any part of the transformer 
rhis type is suitable for voltages up to 60 KY. and a number can easily be arranged in series for high 
voltages For cascade transformers a few winding arrangements are described for the special 
purpose of red ng inaccuracies and proper cou x of fluxes or nsers have found favor on 
account of their greater capacity and less dependence on exterior influences, often also their lower 
price rhe recent developments have exerted a certain influence on the whole layout of switching 
stations as the lower prices and space requirements per! ot applications for safety arrangements 
which formerly had been often omitted Ha 
Reactive KVA Metering. E. C. Goodal Flectrical West, A 1, 1930, pages 54-67; Sept. 1 
1930, pages 140-141; Nov. 1, 1930, page 1930, pages 286-288 








Discusses some fundamentals and deals w s of measuring reactive kva. in a single 
eer circuit, two — three-wire and four-wire reactive metering, and three-phase three-wir 
active metering using phase-shifting auto-transformer M.S 
Methods and Simple “Aaneeeies for the Study of the Resistivity of Insulating Oil (Methodeset 
appareils simples pour l'étude de la résistivité des hiles isolantes Masson, L' Industrie 
Electrique, Aug. 10, 1930 pages 344-345 
Describes experiments carried out with a small portable apparatus supplied with a Wimshurst 
machine Ihe direct-current dielectric strength and the relation of resistivity to temperature 
may be measured by this means M.S 
Methods of Testing Insulators ( Méthodes d'essai des isolant Grosselin ] istrie Electrique 





Sept. 10, 1930, pages 397-402 
From a pay 
sulators, and discusses methods of testi 
ind France M.S 
Three-Phase Metering. Oliver Howarth Electrical Review, Dec. 5, 1930, page 970 
Extracts from a paper read before the Meter and Instrument Section of the Institution of Elec- 


Réseaux, 1929 Descri 


hos n use in Germany 


ver presented to the Conférence des es the use of 


nited States 





consi 


trical Engineers Discusses some of the inaccuracies introduced by auxiliary apparatus and special 
htments Most accurate method of metering a low-voltage 3-phase supply when the neutral point 
is available is by means of three single-phase meter \ 3-phase meter is essential for measuring 
maximum demand For 3-wire supply without the neutral point, a 3-phase, 3-wire meter is more 
satisfactory than two single-phase metet In general, the single-phase meter is inherently more 
accurate than the 3-phase meter M.S 


Alternating Wave Forms. LD. W. D. Barham and S. R. Brewer Electrical Review, Oct. 24, 1930 
pages 6SO 681 
Describes the use of the valve voltmeter for their delineation M.S 
High-Voltage Measurement. |. Plummer Electrical Review, Nov. 28, 1930, pages 902-903 


Jiscusses the principles underlying accurate dete nation of electrical nae pa and considers 
various methods of measurement Simplest and most useful method of measu r high voltages is 
to use an electrostatic voltmeter of the Ayrton and Mather type in conjunc tion. with a condenser 
bushing The bushing consists of a central conductor (forming the high-pressure terminal) en 


circled by a number of concentric insulating tubes arranged with metallic intersheaths to control 
the distribution of the potential gradient from the inner conductor to earth.—M. S. 
Determining the Throwing Power of Chromium Plating Baths With the Cavity Scale. L.C. Pan. 
Metal Cleaning and Finishing, Sept. 1930, pages 753-756, Oct. 1930, page $ 851 S54, S76 
Defines throwing power and outlines early methods of measuring it Author } developed the 
ale, an instrument consisting of a metal bar with holes of graded dey ihe. ” These cavities 
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INSULATION TESTING EQUIP- 
MENT 


Leeds & Northrup Co. 
Rubicon Company 
Westinghouse fies. & Mfg. Co. 


INTEGRAPHS & INTEGRA- 
TORS 


Leeds & Northrup Co. 


INTERFEROMETERS 
Gaertner Scientific Corp. 


INVERTED CONVERTERS 
Bodine Electric Co. 


JOB TIMING RECORDERS 
KEYS AND SWITCHES 
General Radio Co. 
Leeds & Northrup Co. 
Rubicon Company 


KILNBOY 


Foxboro Co. 
KILOVOLT AMPERE METERS 


KLYDONOGRAPHS 
Westinghouse Elec. & Mfg. Co. 


tg rit WASHING 
MACHINES 
Atlas ease Devices Co. 


LACTOMETERS 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Cos. 


LAUNDER-OMETER 
Atlas Electric Devices Co. 


LENGTH MEASURING MA- 
CHINES 


R. Y. Ferner Co. 

Gaertner Scientific Corp. 
LEVELS 
Centering 

Bausch & Lomb Optical Co. 

R. Y. Ferner Co. 
Engineer's, Wye, Precision, Prism 

Ferner 

Taylor Instrument Companies 
LIQUID METERS 

Buffalo Meter Co. 
LOCOMOTIVE INDICATORS 

Southwark Fdry. & Mach. Co. 


LUSTER METERS 
MACHINE OILS 
William F. Nye, Inc. 
MAGNETOMETERS 
Rubicon Company 
MANOMETERS 
Brown Instrument Co. 
Foxboro Co. 
Meriam Co. 
Alfred Suter 
MASTER CLOCKS 
Gaertner Scientific Corp. 
MEGOHMMETERS 
Illinois Testing Labs., Inc. 
Leeds & Northrup to 
Rubicon Company 
MEGOHM VOLTMETERS 
Jewell Electrical Instrument Co. 
Weston Electrical Inst. Corp. 
MELTINGPOINT APPARATUS 
Claud S. Gordon Co. 
Tagliabue Mfg. Co., C. J. 
METER PROVERS, Gas 
METER TESTERS, Gas 
MICROMETERS 
Amthor Testing Inst. Co. 
R. Y. Ferner Co. 
Gaertner Scientific Corp. 
MICROAMMETERS 
Jewell Electrical Instrument Co. 
Rawson Electrical Instrument Co. 
Weston Electrical Inst. Corp. 


MICROFARADMETERS 
eneral Radio 
Jewell Electrical Instrument Co. 
Leeds & Northrup Co. 
Rubicon Company 
eston Electrical Inst. Corp. 
MICRO PYROMETERS 
MICROSCOPES 
Brinell 
Bausch & Lomb Optical Co. 
Geertner Scientific Corp. 
Claud S. Gordon Co. 
Spencer Lens Co. 
Alfred Suter 
Measuring , 
R. Y. Ferner Co. 
Metallographic 
Bausch & Lomb Optical Co. 
Claud S. Gordon Co. 
Soencer Lens Co. 
Petrographical 
Bausch & Lomb Optical Co. 
Spencer Lens Co. 
Toolmakers’ 
Bausch & Lomb Optical Co. 
Gaertner Scientific Corp. 
Spencer Lens Co. 
MICROTOMES 
Bausch & Lomb Optical Co. 
Spencer Lens Co. 
MILLIAMMETERS 
General Radio Co. 
Jewell Electrical Instrument Co. 
Rawson Electrical Instrument Co. 
Weston Electrical Inst. Corp. 


MILLIVOLTMETERS 
ristol Company 

Brown Instrument Co. 
Mlinois Testing Labs., Inc. 
Jeweil Electrical Instrument Co. 
Rawson Electrical Instrument Co. 
Taylor Instrument Companies 
Weston Electrical Inst. Corp. 


MOTOR RADIATOR VALVES 


Minneapolis-Honeywell Co. 


MOTION RECORDERS 


Mechanical 
Bristol ined 
Foxboro 
Southwark Feary & Mach. Co 


MOTORS 
Bodine Electric Co. 


MOTOR GENERATOR SETS 
Bodine Electric Co. 


MULTIMETERS 


Rawson Electrical Instrument Co 


MULTIPLIERS 
ewell Electrical Instrument Co 
Leeds & Northrup Co. 
Weston Electrical Inst. Corp. 


NEON FILLED TUBES 

NEPHELOMETERS 
Spencer Lens Co. 

OHM METERS 
General Radio Co. 

Jewell Electrical Instrument Co. 
Leeds & Northrup Co. 

Rawson Electrical Instrument Co. 
Rubicon Company 

Weston Electrical Inst. Corp. 

OILS 
William F. Nye, Inc. 

OIL METERS 
Buffalo Meter Co. 

Claud S. Gordon Co. 

OIL TESTING APPARATUS 
Atlas Electric Devices Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 





OPERATION RECORDERS 


Electrical 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 


ORIFICE METERS 
Brown Instrument Co 
Foxboro Co. 
Meriam Co. 
ORSAT APPARATUS 
OSCILLOGRAPHS 
General Radio Co. 
Westinghouse Elec. & Mfg. Co 
OXYGEN RECORDERS 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 


PAINT TESTING INSTRU- 
MENTS 










Atlas Electric Devices Co 
PANTOGRAPHS 


Geertner Scientific Corp 


PAPER TESTING INSTRU- 
MENTS 


Atlas Electric Devices Co 
PERFORMANCE METER 
PERMEAMETERS 

Leeds & Northrup Co 

Rubicon Company 
PAPERTESTINGINSTRUMENTS 

Amthor Testing Inst. Co 

Spencer Lens 
PERISCOPES 

Bausch & Lomb Optical Co 

Gaertner Scientific Corp 
PHASE INDICATOR 

Westinghouse Elec. & Mfg. Co 
ns. SEQUENCE INDICA- 


re ae TURN- 
ABLES, Electric 
Sule Electric Co. 
PHOTOELECTRIC COLOR 
ANALYZERS 
PHOTOELECTRIC -— 
COMPARATO 
PHOTO-ELECTRIC means 
Westinghouse Elec. & Mfg. Co 
PHOTOMETERS 
Gaertner Scientific Corp 
Bausch & Lomb Optical Co. 
Leeds & Northrup Co 
PHYSICAL TESTING MA- 
CHINES 


Amthor Testing Inst. Co 
Atlas Electric Devices Co 
Claud S. Gordon Co 
Southwark Fdry. & Mach Co 


A. Suter 

PITOT TUBE METER 
Brown Instrument Co. 
Foxboro Co. 


PLANIMETERS 
Automatic Flow Record 
Brown Instrument Co. 
Foxboro Company 
Linear 
Brown Instrument Co 
Southwark Fdry. & Mach. Co 
Radial 
Bristol Company 
Foxboro Co. 
Square Root 
Foxboro Co. 
POLARISCOPES 
Gaertner Scientific Corp. 
POSITION RECORDERS 
Bristol Company 
Foxboro Co. 
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re numbers rding t c I t t In te t bar ounte 
lalt RK the | t ( ime t Se 
ng Whe the eis ul I r 1 ex e¢ 
ivi ire mplet t r le; I I t 1 the 1 
ire comple overed is taker the throwing power of t b Outlines applicat M.S 
Rioctretysis Tests Quickly and Accurately Made \. V. Smit U. G. I. Circle, December, 1930 
pages 4-7 
Bur es and l cal 1eat A t A le 
scribes ir ir a specia K ¢ pp 1 i eta ructul 
rruck designed b Albert F. Ganz, In Eq escribed M. F. I 
On the Geiger-Mil ler Tube as a Quantitative | Ion-C ounter. By K. A. Vand Akker, Calif 
Institute of Tech g The Review of Scientific Instrument November, 1930, page 
purpo f tl paper I I I vy G er-Miiller 
inter sa i r t r ' ‘rT heer 
4 suget thod of ana of ‘ t I The theor f tl ew 
Geiger-M er tube i rief XI le t f tube St e reported ex] 
nents is des m a fe I i | speaker I A t ng ur or 
that the qualitative nature of t from plif e | e| é 
outlined (z ng point that the finiten t thet t r i s 
for the su ili f eacl tul t res epor I tutes exact ie 
half of the paper—the second half deals with an explanation of tl rves obtained, pre ts the 
theory and an ana s of the count-voltage nd SES th note said t 
satisfactory only where rate of inting is 1 lerate, say 300 pert t M.F. B 
The Measurement of the Voltage Ope —F a i Se If-rectifying X-ray Tube. C. V. Kent Re W 
of Scientif truments lar 931, pag 44-41 
Difficulties of is ment, and var s metho t is The methoa describe 
results i f f that I l tag ) pro 
I plate when the point t posit It was { 
te of the spark gar os Wei ‘ ft ° 
g t ‘ f ft ‘ \ g 1 can be used tod 
it wit iracy of the ordinary spark gap.—M B 
By- Pass Condenser Peoduction Test el ctatioiey Frank W. S wagon. Electroni February» 
1931, pages 504-505 
Describir 1 complete and compact te pparat I 1 500 I 
ondenser units per hour 5 figures M. F. B 
Electrical Distance Measurements. Abstract from Elektrot nik und Maschinenbau, \ if 
No. 10, 1929 Prof. A. In rhe Instrument World, Febr 1931, pages 237-238 
A discussion of the Trub Tauber ind iction system of remote s and rec g M.F.B 
Measurement of Ionization Current by ~nene of the Zeleny Ele suenenee. Roger Barton I 
Review of Scientific Instr 1931, pages 118-124 
The introductory section incl n of tl eleny | troscope, in which intensit 
ionization is not measured by tl eaf as rdinary electroscopes, but in the 
eaf is automatically recharged ntial | king I d plate, so th ex 
perimenter, instead of mea f the leaf, mer observes the frequer with 
which the leaf strikes the with an I ro pe making po 
sible shadow projection 1 is next exy ther procedure for 
measuring an ionization irections g M.F.B 
Triometer. Elekt. Zeitschrift Vol. 52 No. 10 March 5, 324 
A precision moving-coil instrument made by Rob I r measurements of 
voltage, ampere and resistance Ha 
A. E.G. Synchronizator. R. Dietz \ ei M 1931, 1 s 144-148 
After discussing the requirements of a nchror t ruction, w 1 
action of the new A. E. G. instrument are Ha 
Coordinate Transformer (Koordinaten transformator Elekrot. Z r. V 2, No. 9, Feb. 2¢ 
} page 276-277 
me has been given by the Elektrozweckverl M 
in taken in a certain yrdir 
j lling the indications of 





h as the ordinates ot 


an periorm automat 


principle of 
adjusted 
read the tim 
either as individual curve or as at 
about 1 minute is required Ha 
Instrument for Measuring Energy Consumption in Three- Wire Three-Phase Installations (Ver 
12 





brauchsmessgerat fiir Dreileiter-Drehstromanlagen). F. Kelbe \EG-Mitteilungen N 


Dec. 1930, pages 780-782 








The instrument consists of two sepa wattmeters i mon case which add the two in 
lividual readings to give the total consumption. By sul the reactive (wattless) power 
obtained, and from the quotient wattless component divided by watt component (difference divide 
by the sum) of the two readings the power factor can be determined The apparent nsumption 
is then watt component divided by power factor. At the same time, the ir nt > the 
maximum momentary energ) Ha 





Peak Tarif Meters (Sperrschalt-Tarifzahler Elektr. Zschr. Vol. 52, No. 9, Feb. 26, 1931, page 284 
Some new modifications and constructions of the Aronwerke A. G. of a meter in combination 
with a clock Ha 
New Siemens & Halske Megohmmeter. Ein neues Megohm: mens & Halske 
M artens. Siemens-Zeitschrift, Vol. 10, No. 12, Dec. 1930, pages 620-624 
The instrument contains a generator which can be built for 400, 500, 1000 an 
measuring instrume nt is a cross-coil instrument with three coils to secure 
4 detailed description and illustrations are given.—Ha. & G. N 
Instrument for Testing Radio Tubes. Roehrenpruefgeraet 
December 1930, pages 648-649 


Brief description of 


neter von 





500 volts The 


a poor initial sensitivity 





a simple instrument for testing radio tubes G. N 
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INST Rt ME NTS 





POTENTIAL DETECTORS 
Leeds & Northrup Co 
Westinghouse Elec. & Mfg. Co 


POTENTIOMETERS — Indicating 
Brown Instrument Co. 
Claud S. Gordon Co. 
Leeds & Northrup Co. 
Rubicon Company 
Recording & Controlling 
Claud S$. Gordon Co. 
Leeds & Northrup Co. 


POWER FACTOR METERS 


Jewell Electrical Instrument Co. 


Westinghouse Elec. & Mfg. Co. 
Weston Electrical Inst. Corp. 


POWER FACTOR REGULA- 
TORS 


Westinghouse Elec. & Mfg. Co. 
PRESSURE eS 


ristol 
Brown ivionen Co. 
Foxboro Co. 
Taylor Instrument Cos. 


PROCESS TIMING AND SIG- 
NALING INSTRUMENTS 
Bristol Company 


PROGRAM INSTRUMENTS 
Automatic Temp. Contro! Co 
Leeds & Northrup Co. 


PROJECTION LANTERNS 
Bausch & Lomb Optical Co 
Spencer Lens Co. 


PROTRACTOR 
Opt 


ical 

Bausch & Lomb Opticai Co. 
PSYCHROMETER 
Recording 

Bristol Company 

Foxboro Co. 

Leeds & Northrup Co 

Tagliabue Mfg. Co., C. J. 

Taylor Instrument Companies 
Sling 


Taylor Instrument Companies 


PYROMETERS 


Optical 
Claud S. Gordon Co. 
Leeds & Northrup Co. 
Radiation 
Indicating 
Brown Instrument Co. 
Claud S. Gordon Co. 
Leeds & Northrup Co. 
Taylor Instrument Companies 
Recording 
Brown instrument Co. 
Leeds & Northrup Co. 
Taylor Instrument Companies 


Thermo-electric 
Immersion 
Bristol Company 
Brown Instrument Co. 
Claud S. Gordon Co. 
Illinois Testing Labs., Inc. 
Leeds & Northrup Co. 
Taylor Instrument Companie. 
Indicating 
Bristol Company 
Brown Instrument Co. 
Claud S. Gordon _ 
Ilinois Fetine Labs. 
Leeds & Northrup ag 
Taylor Instrument Companie. _ 
Westinghouse Elec. & Mfg. Co 
Recording and Controlling 
Bristol Company 
Brown Instrument Co. 
Claud S. Gordon Co. 
Leeds & Northrup Co. 
Taylor Instrument Companies 


Surface Contact 

Bristol Company 

Brown Instrument C .O 

Claud S. Gordon Co 
Illinois Testing Labs., Inc 
Leeds it ere ea Co 
Taylor Instrument Companies 


RADIO FREQUENCY OSCIL- 
LATORS 


General Radio Company 
Jewell Electrical Inst. Co 


RADIO SET ANALYZERS 
General Radio Company : 
Jewell Electrical Instrument Co 
Weston Electrical Inst. Corp 


RADIO TUBE CHECKERS 
General Radio Company 
Jewell Electrical Instrument Co 
Weston Electrical Inst. Corp 

RADIO TEST PANEL i. 
Jewell Electrical Instrument Co. 
Rubicon Company : 
Weston Electrical Inst. Corp 

REFRACTOMETERS 
Bausch & Lomb Optical Co. 
Spencer Lens Co. 


REGULATORS See Controls 
RELAYS 
General Radio Co 
Claud S. Gordon Co 
Jewell Llectrical Instrument Co. 
Minneapolis-Honeywell Co 
Westinghouse Elec. & Mfg. Co 
Weston Electrical Inst. Corp 


REMOTE METERING EQUIP- 
MENT 


Bristol Company 

Brown Instrument Co 

General Electric Co 

Leeds & Northrup Co 
Westinghouse Elec. & Mfg. Co 


RESISTANCE—€lectrical 
General Radio Co 
Leeds & Northrup Co 
Rubicon Company 
Spencer Lens Co 
RHEOSTATS 
General Radio Co 
Rubicon Company 
Spencer Lens Co. 


ROTOSCOPE 
RUBBER TESTING INSTRU- 
MENTS 


SACCHARIMETERS 
Bausch & Lomb Optical Co. 
Spencer Lens 
Tavior Instrument Companies 


SACCHAROMETERS 
Tagliabue Mfg. Co., C. J. 


SALINITY INDICATORS 
Leeds & Northrup Co. 
Rubicon Company 
SCALES 
Anmthor Testing Instrument Co. 
Gaertner Scientific Corp. 
Alfred Suter 
SCRATCH HARDNESS TESTER 
SEISMOGRAPHS 
R. Y. Ferner Co. 
SERVICE RECORDERS 
SHUNT METERS 
Bristol Co. 
SHUNTS 
Jewell Electrical Instrument Co 
Leeds & Northrup Co 
Rubicon Company 
Weston Electrical Inst. Corp. 


SIGNALING DEVICES — Auto- 
matic 
Brown Instrument Co 
Leeds & Northrup Co 
Rubicon Company 


SLIDE RULES 


SLOW SPEED MOTORS 
Bodine Electric Co. 


SMOKE INDICATORS & RE- 
CORDERS 


Leeds & Northrup Co 
Westinghouse Elec. & Mfg. Co 


SOIL PRESSURE CELLS 


SPECIAL INSTRUMENTS 
Amthor Testing Inst. Co 
Burgess-Parr Co. 
Meriam Co 


SPECIAL ELECTRICAL INSTRU- 
MENTS 


Atlas Electric Devices Co 
Bristol Co. 

Brown Instrument Co 

General Radio Co 

Illinois Testing Labs., Inc 
Jewell Electrical Instrument Co 
Leeds & Northrup Co 

Rawson Electrical instrument Co 
Rubicon Company 

Weston Electrical Inst. Corp 


SPECIAL RECORDING DE 
VICES 


SPECIFIC GRAVITY APPARA- 
TUS —Gas 


SPECTROGRAPHS 
R. Y. Ferner Co 
Gaertner Scientific Corp 
SPECTROSCOPES 
Bausch & Lomb Optica! Co 
R. Y. Ferner Co 
Geertner Scientific Corp 
Spencer Lens Co 
SPECTROPHOTOMETERS 
Bausch & Lomb Optical Co 
Gaertner Scientific Corp 


SPEED INDICATORS 
See Tachometers 


SPEED RECORDERS 
Amthor Testing Inst. Co 
Brown Instrument Co. 
Leeds & Northrup Co 


STANDARD CELLS 
Weston Electrical Inst. Corp 
STEEL TAPES 


at i? WATCHES 
Y. Ferner Co 


onnan GAGE 
Southwark Fdry. & Mach. Co 
Alfred Suter 
STRESS INDICATOR 
STROBOSCOPES 


SULPHUR DIOXIDE METERS 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 


SULPHUR DETERMINATION 
APPARATUS 
Burgess-Parr Co. 
Tagliabue Mfg. Co., C. J. 


SUNSHINE RECORDERS 
Leeds & Northrup Co. 


Taylor Instrument Companies 


SURGE RECORDERS 
SYNCHRONIZING FORKS 
Electrical 


General Radio Co. _ 
Leeds & Northrup Co 
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Thermal Wattmeter of Modern Design (Ein thermischer Leitungsmesser neuzeitlicher Konstruk 
tion H. V. L. Bruckman an J. R hert Elektrotechnik 1 u, Aug. 24, 
1930, p 

ribes ment which very serv ible in man ises where the electrodynami« 
ter f of the errors inherent in its system Gives critical analysis of the thermal 
ter, and indicates by means of examples what can be expected of it, and what corrections are 

necessary in 1 ast rreats of several possible practical applications M.S 

Bridge Connections for the meeps Measure ment of the Ratio of Transformation of Trans- 
formers (Eine Briickenscha igendherten Messung des Uebersetzungverhiltnisses 
von Transformatoren I Elektrotechnik und Maschinenbau, July 20, 1930 
page 697-698 

Shows that it is possible to u the standard Wheatstone bridge with A‘ upply and telephone 
M.S 

Fluxmeter. Electrical Review, Nov. 17, 1930, page 844 
Description of the ‘‘Grassot’’ fluxmeter produced by the Cambridge Instrument Co., Ltd 

London It isa pended-coil galvanometer specially designed for tne investigation of magnetic 

fields M.S 

Power- Factor Indicators. S.B. Warden. Electrical Review, Dec. 19, 1930, pages 1036-1037 

Considerable saving can be effected by locating the power-factor on the low-voltage side of a 
rotary-converter. Shows that with the converter arranged for booster control, the difference be 

tween power-factors on the primary and secondary sides of the transformer is so small that it i 

mmaterial which side the indicator is connected In the case of rea ce-controlled machines the 

power-factor is tied up by the load and d.c. voltage and cannot be sted Therefore, it make 

no serious difference where the indicator is connected M.S 

N ew Fault Localizer. Electrical Review, Nov. 14, 1930, pages 843-844 

Description of “‘Hurdy ¢ d nstrument introduced by Messrs. Price and Belsham, Ltd 
om lon Based on the “‘double-bridge”’ principle \ portable galvanometer and a high-pressure 
battery or a hand gen erator ire required in addition when making a test Involved calculations 

ire eli inate d M 

Phase Sadieaber Has 50- to 500-Volt Range. Electrical World, Vol. 97, Jan. 17, 1931, page 168 

rhe Knopp phase sequence indicator, manufactured b es Co., Canton, Ohio 
determines quickly sad accurately the correct ase rotat checking connections of 
watt-hour meters and reactive component meters for determini t, phase rotation, and 

develops a very high torque, 750 mmg. at 220 volt Its voltage range is 50-500 volts.—W. H. B 


Testing Set Measures Dielectric Strength. Electrical World, Vol. 97, Jan. 24, 1931, page 212 
\n apparatus ideally suited for light testing in factory or laboratory where potentials from 500 





20000 volts at 1 kva. is the Amer Tran type TS-15A marketed by the American Transformer Co 
Newark, N. J rhis testing set operates from standard 110-volt, 60 cycle circuits and contains a 
special air-cooled testing transformer with a 4-section secondary wind s of obtain 
ing three different voltages at full output 000, 10000, and 20000 equipment also includes 


which pern 





a wire-sound potentiometer for adjusting the voltage to any value between zero and maximum 
rhe exact value is indicated by a precision double-range voltmeter connected to a special winding 
on the transformer W.H. B 


MAGNETIC INSTRUMENTS 
A New Flux-Voltmeter (Ein neues Flux-Voltmeter) G. Stein. FI! Zschr. vol. 52, No. 4, Jan. 22 
1931, pages 117-118 
This instrument is a modifica 


tion of that of Camilli and registers by means of an iilograph the 











rves of the magnetic flux in an iron curve as function of the time Proportion between flux 
and current is obtained by a special reactance coil which is connected in parallel transformer 
and is designed for constant self-induction from 50 to 500 volt Ha 
Instrument for Measuring Small Alternating = Fields (Geriit zur Messung 
netischer Wechselfeldet G. Lubszinsky. lekt. Zeitschrift, Vol. 52, No. 10, 
pages 312-314 
ithode oscillograph is very sensitive against even very small magneti« alte rnating fields, and 
iment described was devised to investigate and determine such small fields which might 
10-* gauss Due to the nature of the fields it must be possible to measure fields 
from 16 to 300,000 periods per second The measurement is accomplished by a 
voltage at the end of which is rectified in a first tube and then amplified until the 
id on a milliammeter. Construction, calibration, sensitivity and some tests are 
rhe instrument is not only for laboratory use but is portable for measuring magneti 
conditions art 1 machines, transformer transmission lines, et under operating conditions 





Hochschul 





was developed in the high-tension laborat of the Tech 
Berlin Ha 
Measuring Reactance Coil for Highest Tensions (Messdrosselspule for Héchstspannungen 
Goldstein. Forschung und Technik 1930, pages 313-318 
The apparatus described is used for 220 KV and is essentially a reactance coil with two ‘ron cores 
ymmetrically arranged at the ends as part of the magnetic flux; on the lower iron core (the coil is 


mounted vertically) the low-tension measuring coil is placed The adjustment for proportionality 
in indicating voltage is made by connecting an ohmic resistance in parallel to the lower part of the 
high-tension winding which sits over the low-tension coil Theory and error-curve are discussed. 


rhe errors up to 100 VA load remained within 1.3% for as poor a power factor as 0.5.—Ha 
Electromagnetic Method for Testing Large Rotors for Hidden Defects of Manufacture (Elektro 
magnetisches Verfahren zur Priifung grosser Induktorkérper auf verborgene Herstellungs 


fehler) R. Pohl. Forschung und Technik, 1930, pages 455-468 
4 method is described by which hidden defects in large cvlinder forged pieces with an axial bore 
can be detected \ current of from 1000 to 2000 amperes is sent from one side of the piece, such asa 
big shaft, to the other side diametrically across from it so that it flows to both sides of the bors 


If a coil is placed in the latter and the current broken or reversed, the coil which is connected to a 
very sensitive mirror galvanometer will be subject to a magnetic field should magnetic asymmetry 
be present due to defects The method is theoretically discussed and instruments described, 


well as test results on a shaft of 9 


9280 mm. length, 495 mm. diameter and 69.5 mm. bore. The 
sensitivity of the method is very great and is little influenced by exterior disturbances. Some 
suggestions are added to make this method still more convenient for practical application.—Ha 
Magnetic Steel Analysis According to Malmberg (Magnetische Stahlanalyse nach Malmberg 
Flektrotechnische Zeitschrift, Vol. 52, Jan. 15, 1931, page 80 
For the quick determination of the C content of Fe, Malmberg uses the permeability which 
changes with the C content changes rhe sample is exposed to a magnetic field, changing repeated 
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INSTRUMENTS 





SYNCHRONOUS MOTORS 
Bodine Electric Co. 


TACHOSCOPES 
Amthor Testing Inst. Co. 
Brown Instrument Co. 


TACHOMETERS 
Amthor Testing Instrument Co. 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Electrical Inst. Corp. 


TELESCOPES 
Bausch & Lomb Optical Co. 
R. Y. Ferner Co. 
Gaertner Scientific Corp. 


TENSILE TESTERS FOR PAPER 
WIRE, SHEETS, ETC. 
Amthor Testing Instrument Co. 
Alfred Suter 


TENSOMETER (Huggenberger) 
Southwark Fdry. & Mach. Co 
TESTERS, Gas 


TESTING MACHINE 


Portable—Tensile—Compression 
Southwark Fdry. & Mach. Co. 
Universal 
Amthor Vesting Inst. Co. 
Claud S. Gordon Co. 
Southwark Fdry. & Mach. Co. 
A. Suter 


TEXTILE TESTING IN- 
STRUMENTS 


Atlas Electric Devices Co. 
A. Suter 


THEODOLITES 


THERMO-JUNCTIONS(Electric) 
General Radio Co. 
Rawson Electrical Instrument Co. 


THERMOMETERS 


Gas Filled 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Claud S. Gordon 
Tagliebue Mfg. Co., C. J 
Taylor Instrument Companies 


Mechanical 
Brown Instrument Co. 
Foxboro Co. 
Tagliabue Mfg. Co., C. J. 


Mercurial 
Bristol 
Claud S. on Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 


Resistance 
Brown Instrument Co. 
Claud S. Gordon Co. 
Illinois Testing Labs., Inc 
Leeds & Northrup 


Vapor-iension 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Claud S. Gordon Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 


Wet & Dry Bulb 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Claud S. Gordon Co. 
Leeds & Northrup Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 


THERMOSTATS 
ristol Company 
Brown Instrument Co. 
Foxboro Co. 
Claud S. Gordon Co. 
Minneapolis-Honeywell Co 
Tagliabue Mfg. Co., C. J 


Taylor Instrument Companies 


TIME Loven ATION RECORD- 


Bristol Company 

Foxboro Co. 

Claud S. Gordon Co 

Tagliabue Mfg. Co., C. J. 
TIME RECORDERS 

Bristol Company 

Brown Instrument Co 

Gaertner Scientific Corp 

Claud S. Gordon Co. 

Foxboro Co 
TIME SWITCHES 

Claud S. Gordon Co 

Westinghouse Elec. & Mfg. Co. 
TIMERS 

Automatic Temp. Control Co. 

Leeds & Northrup Co 

Rawson Elec. Inst. Co. 

Rubicon Company 


TINTOMETER 
TORSIOGRAPH 

Southwark Fdry. & Mach. Co. 
TORSION MACHINES 


Ifred Suter 


TRANSFORMATION POINT 
RECORDERS _ 
Brown Instrument Co. 
Leeds & Northrup Co. 


TRANSFORMERS 
General Radio Co. 

Weston Electrical Inst. Co. 

TRANSITS 

Engineer's, Surveyors, Mine 
Gaertner Scientific Corp. 

Pocket 
Taylor Instrument Companies 

TUNING FORKS —Electrically 

Driven 
General Radio Co. 
aertner Scientific Corp 
Leeds & Northrup Co 
Rubicon Company 

TURBIDIMETERS 
Burgess-Parr Co. 

U-TUBE MANOMETERS 
Amthor Testing Inst. Co. 
Meriam Co. 

VACUUM RECORDERS 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 

Taylor Instrument Cos. 

VACUUM TUBE BRIDGES 
General Radio Company 

VALVES 

Automatic Shut Of 
Automatic Temp. Control Co. 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 

Claud S. Gordon Co. 
Minneapolis-Honeywell Co. 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Cos. 

Balanced 
Automatic Temp. Control Co. 
Brown Instrument Co. 
Foxboro Co. 

Claud S. Gordon Co 

Diaphragm 
Bristol Company 
Foxboro Co. 

Claud S. Gordon Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 





Electrically Operated 


utomatic Temp. Control Co 
Bristol Company 
Brown Instrument Co 


Claud S. Gordon Co 
Minneapolis-Honeywell C 


Reducing 
Claud S. Gordon Co 
Tagliabue Mfg. Co., C. J 
Regulating 
Automatic Temp. Control 
Bristol Co. 
Brown Instrument Co 
Foxboro Co. 
Claud S. Gordon Co. 
Minneapolis-Honeywell Cx 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Safety, Fuel Shut-of 
Claud S. Gordon Co 
Minneapolis-Honeywell Ce 
Tagliabue Mfg. Co., C. J. 


VENTURI METERS 
Brown Instrument Co 
Foxboro Co. 


VIBROGRAPH 


Southwark Fdry. & Max ( 
VIBROSCOPE 
VISCOSIMETERS 


Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 


VISCOSITY TUBES 
VOLTAGE DIVIDERS 


General Radio Co 
Rubicon Company 


VOLT-AMMETERS 
Jewell Electricall nstrument Co 
Westinghouse Elec. & Mfg. Co 
Weston Electrical Inst. Corp 


VOLTMETERS 
Indicating 
General Radio Co 
Jewell Electrical Instrument Co 
Leeds & Northrup Co 
Rawson Electrical Instrument Co 
Westinghouse Elec. & Mfg. Co 
Weston Electrical Inst. Corp 
Recording 
Bristol Company 
Leeds & Northrup Co 
Westinghouse Elec. & Mfg. Co 
Thermionic, Oxide Rectifier 
General Radio Co. 


WATER METERS 


Foxboro Co. 
WATER METERS—Hot and Cold 
Buffalo Meter Co 
WATER & SEDIMENT APPA- 
RATUS 


Tagliabue Mfg. Co., C. J 


WATTHOUR METERS 
Westinghouse Elec. & Mfg. Co 


WATTMETERS 

Indicating 
Jewell Electrical Instrument Co 
Rawson Electrical Instrument Co 


Westinghouse Elec. & Mfg. Co 

Weston Electrical Inst. Corp 
Recording 

Bristol Company 
WAVEMETERS 

General Radio Co 
WAX MELTING APPARATUS 

Tagliabue Mfg. Co., C. J 
WEAR-OMETER 

Atlas Electric Devices Co. 
WEATHER-OMETER 


Atlas Electric Devices Co. 
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between 2 fixed values The difference in magnetic induction measured by a ballistic galvano 
meter indicates the C content. This method seems to be particularly useful for melts and has, 
therefore, been recommended by the chamical Committee of the Verein deutcher Eisenhiittenleute. 
Directions for the application of this method and the necessary instruments are given.—Ha. 
Magnetic Testing of Steels (Die magnetische Priifung von Stahlen). Kuehnel & Pusch. Zeit 
schrift Verein deutscher Ingenieure, Vol. 74, Nov. 12, 1930, page 1521 
More recent methods use, instead of direct current, alternating current and an oscillograph for 


both indicating and recording In this way, defects, heat treatment, hardness, inclusions, segrega 
tions, etc. can be determined as well as the quality of welded seams The instrument is built by the 
Magnetic Analysis ¢ orp., Long Island City, N. ¥ A few records are given. Ha. 


A Method for the Standardization of Permeameters at High Magnetizing Forces. Raymond L. 
Sanford Bureau of Standards Journal of Research, March 1931, pages 355-362. 

\ description of apparatus suitable for the testing of standard magnetic test bars to be used for 
the standardization of magnetic permeameters with high magnetizing forces. A criterion is given 
for determining when accurate values have been obtained. Attention is called to the necessity 
that the standards shall be magnetically uniform. 

Magnetic Testing of Non-uniform Material (Priifung ungleichmdssigen Wenkstoffs auf magnetis- 
chen Wege W. S. Messkin, Archiv for Eisenhtittenwesen, Vol. 4, Oct. 1930, pages 215-220; 
Stahl und Eisen, Vol. 50, Dec. 11, 1930, page 1751 

Ihe author describes a new method to determine the magnetic properties of non-uniform material, 
i.e., material, the core of which has other magnetic characteristics than the skin. Exact determina- 
tions of the normal induction curve show that it is really composed of 2 branches provided the 


material is non-uniform. From these curves, the maximum permeability can be found by a simple 
geometric procedure and the coercive forces can then be determined by certain approximative cal 
ilations hese approximative formulae are given as well as the theoretical principles of this new 


method G. N 
Magnetic Switches in Regulatory Circuits. Charles G. Maier, (Pacific Experimental Station 
U.S. Bureau of Mines, Berkeley, Cal.) Industrial & Engineering Chemistry, Analytical Edition 
July 15, 1930 page 258. 
\ttention is drawn to the use of telegraph relay and an alternating current magnetic switch for 
e in regulating circuits as be ing che aper than other types and very serviceable. E. H 
A Magnetization-Curve Tracer. By F. E. Haworth. Bell Laboratories Record, December, 1930, 
pages 167-170 
\ new apparatus has been developed which draws a continuous curve of magnetic flux density in 
the sample against the exciting field strength Heretofore, with the ballistic galvanometer, the 
exciting current has been changed in small steps and the induced current momentarily swings the 
galvanometer to a deflection proportional to the change in flux. Such a method is necessarily slow 
rhe new method has the advantage of rapidity, but its principal advantage is that it produces a 
continuous curve rather than a series of disconnected points. Instead of a ballistic galvanometer a 
fluxmeter is employed ro prevent even the slow return caused by the small restoring torque 
of the fluxmeter, an ingenious arrangement of a photoelectric cell with wedge-shaped opening is 
used, on the point of which the light reflected by the fluxmeter mirror falls when the fluxmeter is 
ndeflected As a result of this arrangement the deflection of the fluxmeter is always proportional 
to the flux in the specimen. The graph is made on a sheet of sensitized paper fastened to a drum 
the rotation of which carries the exciting field of the specimen (light from a second lamp falls on the 
fluxmeter mirror at an angle of incidence different from that of the lamp actuating the photoelectri 
cell rhe paper gives illustrations of several curves, including one showing irregulatrities in a 
hysterisis loop, which the usual method would probably not have revealed M. F. B. 
A Ballistic Hysteresigraph. Henry C. Lehde Review of Scientific Instruments, January, 1931 


pages 16-43 


\pparatus is based on principles of ballistic method. Animeter and ballistic galvanometer or 
fluxmeter are combined to record automatically the values of magnetizing force and magnetic 
flux. This is done by making a beam of light trace out the desired curve on a photographic plate 


Mirrors attached to the moving coils are arranged to deflect the beam of light simultaneously. 
Instrument combines convenience of cathode ray hysteresigraph with an accuracy probably greater 
than that of conventional method. In the modified forms of ammeter and fluxmeter used,several 
sources of error inherent in these instruments are eliminated or materially reduced. Discussions 
and numerous illustrations are given of applications of the new instrument to: Hysteresis loops, 


magnetization curves, et Theory of the fluxmeter is mathematically discussed. Possible 
ources of error are outlined. Comparison with ballistic method, calibration of instrument, design 
of fluxmeter and characteristics of the instrument, are discussed.—M. F. B. 


VIBRATION & ACOUSTICS 


The Measurement of Sound Absorption. \V.L. Chrisler and W. F. Snyder. Bureau of Standards 
Journal of Research, October 1930, pages 957-972. 

his paper contains a brief discussion of the theory of reverberation measurements. The rever- 
beration room is described and details are given as to the method of measuring sound absorption 
by means of the ear Methods are also described by which sound absorption can be determined 
from oscillograph records or by the use of an attenuator box and vacuum tube voltmeter. 

Balancing Dynamically of Rotating Parts (Die Auswuchtung rotierender Apparateteile). W. 
Spaeth Elektrotechnische Zeitschrift, Jan. 16, 1930, pages 86-89. 

Describes an electrical equipment for the determination of location and magnitude of dynami: 
unbalance in rotating parts which is suitable particularly where measurements of quantity pro- 
duction of small parts is wanted. It consists mainly in producing artificially vibrations which 
counteract those vibrations produced in the testing apparatus by the unbalance of the body to be 
balanced dynamically. A few types of such apparatus are described and their sensitivity and ac- 


curacy are discussed.—Ha 
Measurement of Loudness of Noises (Die Messung von Geraeschstaerken). Wawrziniok. Mess- 
technik, Sept. 1930, pages 241-242; Automobiltechnische Zeitschrift, (1929) page 780, 832-834. 
\n improved method for the measurement of irregular sounds and noise is described which 
eliminates greatly the disadvantages of subjective methods used so far. The sound to be measured 
is received in a microphone and the current of the latter transmitted to the measuring room where 
it is sent through an electron tube relay in which it is amplified by a definite amount. This sound is 
then made audible in a loud speaker In place of the original microphone a sound producer is 
connected every second so that the 2 sounds can be compared. By a regulating resistance the 
comparison sound can be varied in strength; the change in resistance necessary to equalize both 
sounds gives an objective measure for the loudness. The whole arrangement is described in detail. 
Ha. 
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THE NEW 40-PAGE 
AMES DIAL GAUGE % 
CATALOG @ 


Send today for the new Ames Gauge Catalog. Con- 
taining complete information about the construction, 
use and care of all types of Micrometer Dial Gauges, 
mountings, attachments, Upright Gauges, Pocket 
Gauges, Automotive Gauges, Lens Measures, Pre- 
cision Verifiers, Comparators, Gauge Repair Service 
and Replacement Parts. 


i. Se AM ES CoO. Waltham, Mass. 
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NIAGARA METERS 


Niagara Meters measure any liquid not 
chemically destructive Use them for 
accurate automatic measurement in 
place of gaugesticks, measuring tanks 
and other makeshift means. Eliminate 
exposure of liquids to contamination 
and fire hazard. Also for accurate keep 
ing of cost and inventory records. Send 
for complete information. 


BUFFALO METER CO. 
2909 Main Street. Buffalo. N. Y. 
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INDEX CARD SECTION 


A file cerd index will be a valuable asset. It is suggested that this index information be cut out, mounted on 
cards, and filed in yourdeskorinafileboxontopofyourdesk. You willthenhave within easy reach an 
index of instrument information of incalculable value. 








First Exuisit or TestING APPARATUS AND MACHINES 
RICHARD RIMBACH, INSTRUMENTS, Vol. 4, No. 7, July 1931, pages 369-373, 10 figs: 


Th t S 


Prorrssor SAMUEL WILSON PARR 
JACKSON BURGESS, INSTRUMENTS, Vol. 4, No. 7, July 1931, pages 374-376, 1 fig. 
A 


SPEED AND ACCELERATION 
M. F. BEHAR, INSTRUMENTS, Vol. 4, No. 7, July 1931, pages 377-394, 9 figs 


T} 





ELECTRICAL MEASUREMENTS of 
NON ELECTRICAL MAGNITUDES 


We will cooperate with reputable corporations and individuals in 
the development of new methods and apparatus for measuring var- 
ious physical quantities by electrical means. Correspondence invited. 


RUBICON COMPANY 


Makers of Precision Electrical Measuring Instruments 
29 North Sixth Street, Philadelphia, Pa. 




















Electrical Measuring Instruments 


for use at communication frequencies (0 to several million cycles per second) 











Frequency Standards - Tube and Tuning Fork Oscillators + Resistance Boxes 
Bridges - Calibrated Inductors - Variable Air Condensers + Voltage Dividers 
Attenuation Networks - String Oscillograph + Thermionic and Oxide- 
Rectifier Voltmeters + Accessories: Rheostats, Transformers, Relays, etc. 


GENERAL RADIO COMPANY 


Manufacturers of Electrical Measuring Apparatus 
for Laboratory and Industrial Use 


CAMBRIDGE A, MASSACHUSETTS 
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An Ideal Instrument for 
Temperature Control 


OR installations 
where it is de- 
sirable to have 
a record of tempera- 
tures maintained as 
well as close control 
on the process, a 
Tycos Recording 
Temperature Regu- 
lator is the ideal in- 
strument, 





The Tyeos Recording 
Regulator is set to 
any desirable control 
point quickly and 
easily from the out- 
side of the case. It 
will give close control 
at that point and 
write a chart record 
of the complete oper- 
ation. 

Write for information 
on the use of the 
Tycos Recording 
Regulator in any field 
in which you are 
interested. Ask for 


Bulletin 4-DS. 


Taylor [Instrument Companies 
ROCHESTER, N. Y., U.S.A. 


IN CANADA IN GREAT BRITAIN 


Ioylor /nstrument Companies MANUFACTURING DISTRIBUTOR 
“OF CANADA, LTD. SHORT & MASON, LTD 
TORONTO LONDON, E-17 


—=[emperatu xe 
=[nstruments = 


ihe Gans RECORDING - folel ha flee nc 
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TRADE MARK 


BRISTOL'S 


PAT. OFFICE. 


REG.U 








The Most Extensive Line of Recording 
Indicating and Controlling Instrument 
Equipment For The Industries 


Pressure and Vacuum 
Pressure Gauges, Recording 
Pressure Gauges, Indicating 
Vacuum Gauges, Recording 
Vacuum Gauges, Indicating 
Combination Pressure and Vacuum Gauges 
Recording 


Liquid Level 
Liquid Level Gauges, Recording 
Liquid Level Gauges, Indicating 
Water Level Gauges for Steam Boiler 
Indicating and Recording 


Temperature 
Thermometers, Recording 
atures up to 1000 F.) 
Thermometers, Indicating (Mercurial 


(tor temper- 


Type) 

P R 

vyrometers, ecording (for temperatures 
up to 3000 F.) 

Pyrometers, Indicating (for temperatures 
up to 3000 F.) 


Electricity 
Voltmeters, Recording 
Milli Voltmeters, Recording 
Ammeters, Recording 
Milli Ammeters, Recording 


Shunt Ammeters, Recording 
Wattmeters, Recording 
Frequency Meters, Recording 


Humidity 
*sychrometers, Recording 
Psychrometers, Recording Controlling 
Speed 
Tachometers, Recording 
Tachometers, Indicating 
Motion 
Mechanical Motion Recorders 
Electrical Operation Recorders 
Control Automatic 
Control Instruments for Temperature, 
Pressure, Liquid Level and Humidity, 
furnished in both Electrically Operated 
and Air Operated Types. 
Control Valves, including Motor Operated, 
Solenoid and Diaphragm Motor Types 
Control Panels 
Miscellaneous 
Engine Counters 
Revolution Counters 
Averaging Instruments 
Gaugeboard Clocks 
Supplies for Recording Instruments 


FIELD ENGINEERING SERVICE WITHOUT OBLIGATION 


To aid in planning for new equipment, or for installation details Bristol’s Field Service 
Engineer will be placed at your disposal—without any obligation whatsoever. 


THE BRISTOL COMPANY, 


WATERBURY, CONN. 

















Branch Offices: ll q) y Branch Offices: 
Boston Chicago 

New York Detroit 
Philadelphia @) Denver 
Akron _—— : ae __ : = ; -. — Los Angeles 
Birmingham Instruments for Indicating Recording Controlling San Francisco 
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